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This edition of NFPA 1976, Standard on Protective Ensemble for Proximity Fire Fighting, was pre- 
pared by the Technical Committee on Specialized Fire-Fighting Applications Protective 
Clothing and Equipment, released by the Technical Correlating Committee on Fire and 
Emergency Services Protective Clothing and Equipment, and acted on by the National Fire 
Protection Association, Inc., at its November Meeting held November 14-17, 1999, in New 
Orleans, LA. It was issued by the Standards Council on January 14, 2000, with an effective date 
of February 11, 2000, and supersedes all previous editions. 

This edition of NFPA 1976 was approved as an American National Standard on February 
11, 2000. 


Origin and Development of NFPA 1976 


This document was the first from the Technical Committee on Fire Service Protective 
Clothing and Equipment to address speciality protective clothing for fire-fighting operations 
other than structural fire fighting. 


Itisintended to provide thermal protection from high levels of radiant heat as well as ther- 
mal protection from conductive and convective heat present during proximity fire-fighting 
operations such as those involving bulk flammable liquids, bulk flammable gases, bulk flam- 
mable material, and during aircraft rescue and fire fighting. 


The Subcommittee on Proximity Protective Clothing began their work in 1987 and passed 
their work on to the Technical Committee in January 1991. The first edition was presented to 
the Association at the 1992 Annual Meeting in New Orleans, LA and became effective on 
August 14, 1992. 


Since the first edition, the entire project for fire service protective clothing and equipment 
was recognized in January 1995 by the Standards Council. The new project has a Technical 
Correlating Committee on Fire and Emergency Services Protective Clothing and Equipment 
and seven technical committees operating within the Project. The former standing Subcom- 
mittee on Proximity Protective Clothing was established as the new Technical Committee on 
Specialized Fire-Fighting Applications Protective Clothing and Equipment and has responsi- 
bility for NFPA 1976. 


This second edition, with the new title of Standard on Protective Ensemble for Proximity Fire 
Fighting, represents a complete revision to the first edition and addresses the protection as an 
ensemble rather than separate items. This edition establishes requirements for all ensemble 
elements, including helmets, garments, shrouds, gloves, and footwear. This second edition 
was presented to the Association membership at the 1999 Fall Meeting in New Orleans, LA 
on November 17, 1999, and was issued by the Standards Council with an effective date of Feb- 
ruary 11, 2000. 
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mance, testing, and certification of protective clothing and protective equipment manufactured for fire and 
emergency services organizations and personnel, to protect against exposures encountered during emer- 
gency incident operations. This Committee shall also have the primary responsibility for documents on the 
selection, care, and maintenance of such protective clothing and protective equipment by fire and emer- 


gency services organizations and personnel. 


2000 Edition 


Posted by Public.Resource.Org. Not affiliated with NFPA 


COMMITTEE PERSONNEL 1976-3 


Technical Committee on 
Specialized Fire-Fighting Applications Protective Clothing and Equipment (FAE-SFA) 


James S. Nee, Chair 
PA [U] 
Rep. Aircraft Rescue & Fire Fighting Working Group 


Harry Winer, Secretary 
U.S. Navy, MA [RT] 


Charles L. Barber, DuPont, VA [M] Bob Montgomery, Celanese Corp., NC [M] 
Karl J. Beeman, Globe Firefighters Suits, NM [M] Louis V. Ott, Gentex Corp., PA [M] 
Catherine R. Dodgen, Intertek Testing Services, NY [RT] Daniel P. Ryan, Underwriters Laboratories Inc., NC [RT] 
George Freeman, Dallas Fire Dept., TX [U] Mel Seng, Norcross Safety Products, IL [M] 
William R. Hutfilz, Clark County Fire Dept., NV [U] Scott E. Snyder, The Boeing Fire Dept., WA [U] 
David V. Jackson, U.S. Navy/NAVAIR, MD [E] Florencio D. Soliz, III, City of Austin Fire Dept., TX [U] 
James Jones, Mason & Hanger Corp., TX [E] Frank P. Taylor, Lion Apparel Inc., OH [M] 
George (Clif) McDaniel, U.S. Marine Corps, MD [E] William J. Tibbett, Texas Commission on Fire Protection, 
Kenneth Ray Mobley, City of El Paso Fire Dept., TX [U] TX [E] 
Alternates 
Prakash G. Devasthali, Norcross Safety Products, IL [M] Andrew G. Schwartz, Lion Apparel Inc., OH [M] 
(Alt. to M. Seng) (Alt. to F. P. Taylor) 
Patricia A. Freeman, Globe Mfg. Co., NH [M] Karen E. Strumlock, Intertek Testing Services, NY [RT] 
(Alt. to K. J. Beeman) (Alt. to C. R. Dodgen) 


Bruce W. Teele, NFPA Staff Liaison 


This list represents the membership at the time the Committee was balloted on the final text of this edition. Since that 
time, changes in the membership may have occurred. A key to classifications is found at the back of the document. 


NOTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association 
or any document developed by the committee on which the member serves. 
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NOTICE: An asterisk (*) following the number or letter des- 
ignating a paragraph indicates that explanatory material on 
the paragraph can be found in Appendix A. 


Information on referenced publications can be found in 
Chapter 7 and Appendix B. 


Chapter 1 Administration 


1-1* Scope. 


1-1.1 This standard shall specify the minimum design, perfor- 
mance, and certification requirements and the test methods 
for proximity protective ensembles, including protective 
coats, protective trousers, protective coveralls, helmets, gloves, 
footwear, and interface components. 


1-1.2 This standard shall apply to the design, manufacturing, 
and certification of new proximity protective ensembles or 
new individual elements of the proximity protective ensemble. 
This standard shall not apply to proximity fire-fighting protec- 
tive clothing and equipment manufactured to comply with 
previous editions of NFPA 1976, Standard on Protective Clothing 
for Proximity Fire Fighting. 


1-1.3 This standard shall not apply to protective clothing or 
ensembles for structural or wildland fire-fighting operations, 
for entry specialized fire-fighting operations, or for hazardous 
materials emergency operations. This standard shall not apply 
to protection from radiological agents, protection from all 
biological agents, or protection from all hazardous chemicals. 


1-1.4 This standard shall not apply to the use of proximity fire- 
fighting protective clothing and equipment, since these 
requirements are specified in NFPA 1500, Standard on Fire 
Department Occupational Safety and Health Program. 


1-1.5 Certification of the proximity fire-fighting protective 
ensemble, or individual elements of the protective ensemble, 
to the requirements of this standard shall not preclude certifi- 
cation to additional appropriate standards where the protec- 
tive ensemble or elements of the protective ensemble meet all 
applicable requirements of each standard. 


1-1.6 The requirements of this standard shall not apply to 
accessories that might be attached to any element of the prox- 
imity fire-fighting protective ensemble unless specifically 
addressed herein. 


1-1.7 Nothing herein shall restrict any jurisdiction or manu- 
facturer from exceeding these minimum requirements. 


1-2* Purpose. 


1-2.1 The purpose of this standard shall be to establish a mini- 
mum level of protection against adverse environmental condi- 
tions during proximity fire-fighting incidents that release high 
levels of radiant heat as well as convective and conductive heat. 


1-2.2* Controlled laboratory tests used to determine compli- 
ance with the performance requirements of this standard shall 
not be deemed as establishing performance levels for all situa- 
tions to which proximity fire-fighting personnel can be exposed. 


1-2.3 This standard is not intended to be used as a detailed 
manufacturing or purchase specification but shall be permit- 
ted to be referenced in purchase specifications as minimum 
requirements. 


1-3 Definitions. 


1-3.1* Accessories. Those items that are attached to a prox- 
imity protective ensemble element but designed in such a 
manner to be removable from the proximity protective ensem- 
ble element and that are not necessary to meet the require- 
ments of this standard. 


1-3.2 Aircraft Rescue and Fire Fighting. The fire-fighting 
actions, performed both inside and outside of aircraft, that are 
taken to rescue persons and to control or extinguish fire 
involving or adjacent to aircraft on the ground. 


1-3.3* Approved. Acceptable to the authority having jurisdic- 
tion. 


1-3.4 Arch. A footwear term; the bottom curve of the foot, 
from the heel to the ball. 


1-3.5* Authority Having Jurisdiction. The organization, 
office, or individual responsible for approving equipment, 
materials, an installation, or a procedure. 


1-3.6 Barrier Material. A single-layer fabric or a laminated or 
coated, multilayer material considered as a single-layer fabric 
that limits transfer from the face of the layer to the other side. 


1-3.7 Basic Plane. The anatomical plane that includes the 
superior rim of the external auditory meatus, the upper edge of 
the external openings of the ear, and the inferior margin of the 
orbit, which is the lowest point of the floor of the eye socket. 


1-3.8 Basic Weight. The weight of the helmet, including all 
components specified in 4-2.2. 


1-3.9 Biological Agents. Biological materials that could be 
capable of causing a disease or long-term damage to the 
human body. 


1-3.10* Bitragion Coronal Arc. The arc between the right 
and left tragion as measured over the top of the head in a 
plane perpendicular to the midsagittal plane. 


1-3.11* Bitragion Inion Arc. The arc between tragion as mea- 
sured over the inion; for test purposes, the bitragion inion arc is 
identified as Datum plane 10 in Figures 6-18.4.1 (a) through (c). 


1-3.12 Body Fluids. Fluids produced by the body including, 
but not limited to, blood, semen, mucus, feces, urine, vaginal 
secretions, breast milk, amniotic fluid, cerebrospinal fluid, 
synovial fluid, and pericardial fluid. 


1-3.13 Brim. That part of the helmet shell extending around 
the entire circumference of the helmet. 


1-3.14 Brim Line. The horizontal plane intersecting the point 
of the front opening of the helmet at the midsagittal plane. 


1-3.15 Cargo Pockets. Pockets located on the proximity pro- 
tective garment exterior. 


1-3.16 Certification/Certified. A system whereby a certifica- 
tion organization determines that a manufacturer has demon- 
strated the ability to produce a product that complies with the 
requirements of this standard, authorizes the manufacturer to 
use a label on listed products that comply with the require- 
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ments of this standard, and establishes a follow-up program 
conducted by the certification organization as a check on the 
methods the manufacturer uses to determine compliance with 
the requirements of this standard. 


1-3.17 Certification Organization. An independent, third- 
party organization that determines product compliance with 
the requirements of this standard with a labeling/listing/fol- 
low-up program. 


1-3.18 Char. The formation ofa brittle residue when material 
is exposed to thermal energy. 


1-3.19 Chin Strap. A helmet term for the adjustable strap, fit- 
ting under the chin, to help secure the helmet to the head. 


1-3.20 Coat. See definition 1-3.86, Proximity Protective Coat. 


1-3.21 Collar. The portion of a coat or coverall that encircles 
the neck. 


1-3.22 Collar Lining. That part of collar fabric composite that is 
next to the skin when the collar is closed in the raised position. 


1-9.23 Compliance/Compliant. Meeting or exceeding all 
applicable requirements of this standard. 


1-3.24 Component. Any material, part, or subassembly used 
in the construction of the protective ensemble or any element 
of the protective ensemble. (See also definition 1-3.62, Interface 
Components. ) 


1-3.25 Composite. The layer or combination of layers of the 
protective ensemble or any element of the proximity protec- 
tive ensemble that provides the required protection. 


1-3.26 Coronal Plane. The anatomical plane perpendicular 
for both the basic and midsagittal planes and containing the 
midpoint of a line connecting the superior rims of the right 
and left auditory meatuses. 


1-3.27 Coverall. See definition 1-3.87, Proximity Protective Coverall. 


1-3.28 Crown. The portion of the helmet that covers the 
head above the reference plane. 


1-3.29 Crown Straps. The part of the helmet suspension that 
passes over the head. 


1-3.30 Dielectric Test Plane. The plane that runs from the 
intersection of the helmet test line and midsagittal plane in 
the front of the headform diagonally through the headform to 
the intersection of the reference plane and midsagittal plane 
in the rear of the headform. 


1-3.31 Drip. To run or fall in drops or blobs. 


1-3.32 Elements. The parts or items that comprise the protective 
ensemble. The protective ensemble elements are coats, trousers, 
coveralls, helmets, gloves, footwear, and interface components. 


1-3.33 Energy Absorbing System. The material, suspension 
system, or combination thereof incorporated into the design 
of the helmet to attenuate impact energy. 


1-3.34 Ensemble. See definition 1-3.82, Protective Ensemble. 


1-3.35* Entry Fire Fighting. Extraordinarily specialized fire- 
fighting operations that can include the activities of rescue, 
fire suppression, and property conservation at incidents 
involving fires producing extreme levels of radiant, conduc- 
tive, and convective heat. (See also definitions 1-3.84, Proximity 
Fire Fighting, and 1-3.114, Structural Fire Fighting.) 


1-3.36 Eye/Face Positioning Index. The vertical distance, as 
specified by the helmet manufacturer, from the top lateral 
midpoint of the faceshield components to the basic plane of 
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the Alderson 50th percentile adult male headform where the 
faceshield component is positioned on the headform. 


1-3.37 Faceshield. A helmet component not intended as pri- 
mary eye protection, but to help protect a portion of the 
wearer's face in addition to the eyes. 


1-3.38 Flame Resistance. The property ofa material whereby the 
application ofa flaming or nonflaming source of ignition and the 
subsequent removal of the ignition source results in the termina- 
tion of combustion. Flame resistance can be an inherent property 
of the material, or it can be imparted by specific treatment. 


1-3.39 Follow-up Program. The sampling, inspection, tests, 
or other measures conducted by the certification organization 
on a periodic basis to determine the continued compliance of 
products listed that are being produced by the manufacturer 
to the requirements of this standard. 


1-3.40 Footwear. See definition 1-3.89, Proximity Protective Footwear. 


1-3.41 Functional. The ability of an element or component of 
an element to continue to be used for its intended purpose. 


1-3.42 Garment(s). See definition 1-3.90, Proximity Protective 
Garment. 


1-3.43 Gauntlet. A glove term for the circular, flared, or other- 
wise expanded part of the glove that extends beyond the open- 
ing of the glove body. (See also definition 1-3.46, Glove Wristlet. ) 


1-3.44 Glove, Body. The part of the glove that extends from 
the tip of the fingers to 25 mm (1 in.) beyond the wrist crease. 


1-3.45 Glove, Liner. The innermost component of the glove 
body composite that comes into contact with the wearer’s skin. 


1-3.46 Glove, Wristlet. The circular, close-fitting part of the 
glove, usually made of knitted material, that extends beyond 
the opening of the glove body. (See also definitions 1-3.43, 
Gauntlet, and 1-3.128, Wristlet. ) 


1-3.47 Gloves. See definition 1-3.91, Proximity Protective Glove. 


1-3.48 Hardware. Nonfabric components of the proximity 
protective ensemble including, but not limited to, those made 
of metal or plastic. 


1-3.49 Hazardous Chemicals. Any solid, liquid, gas, or mix- 
ture thereof that can potentially cause harm to the human 
body through respiration, ingestion, skin absorption, injec- 
tion, or contact. 


1-3.50 Hazardous Materials Emergencies. Incidents involv- 
ing the release or potential release of hazardous chemicals 
into the environment that can cause loss of life, personnel 
injury, or damage to property and the environment. 


1-3.51 Headband. The portion of the helmet suspension that 
encircles the head. 


1-3.52 Headform. A device that simulates the configuration 
of the human head. 


1-3.53 Helmet. See definition 1-3.92, Proximity Protective Helmet. 


1-3.54 Helmet Outer Cover. A removable helmet component 
that offers radiant reflective protection to the exterior of the 
helmet shell. 


1-3.55 Helmet Positioning Index. The vertical distance, as 
specified by the helmet manufacturer, from the lowest point 
of the brow at the lateral midpoint of the helmet to the basic 
plane of the ISO Size J headform when the helmet is firmly 
positioned on the headform. 
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1-3.56 Helmet Shroud. A component of the helmet element 
of the proximity protective ensemble designed to provide radi- 
ant reflective heat protection for the head and neck area. 


1-3.57 Hood. See definition 1-3.93, Proximity Protective Hood. 


1-3.58 Horizontal Center Plane. The plane that passes 
through the helmet and whose intersection with the helmet 
surface is equidistant from the top of the helmet at all points. 


1-3.59 Inherent Flame Resistance. As applied to textiles, 
flame resistance that is derived from an essential characteristic 
of the fiber or polymer from which the textile is made. 


1-3.60 Insole. The inner part of the footwear upon which the 
foot rests and that conforms to the bottom of the foot. 


1-3.61 Interface Area. An area of the body where the proximity 
protective garments, helmet, gloves, footwear, or SCBA face- 
piece meet (i.e., the protective coat-helmet-SCBA facepiece 
area, the protective coat—protective trouser area, the protective 
coat-glove area, and the protective trouser-footwear area). 


1-3.62 Interface Components. Elements of the proximity 
protective ensemble that are designed to provide limited pro- 
tection to interface areas. 


1-3.63 Labeled. Equipment or materials to which has been 
attached a label, symbol, or other identifying mark of an orga- 
nization that is acceptable to the authority having jurisdiction 
and concerned with product evaluation, that maintains peri- 
odic inspection of production of labeled equipment or mate- 
rials, and by whose labeling the manufacturer indicates 
compliance with appropriate standards or performance in a 
specified manner. (See also definition 1-3.81, Product Label.) 


1-3.64 Ladder Shank. Reinforcement to the shank area of 
footwear designed to provide additional support to the instep 
when standing on a ladder rung. 


1-3.65 Liquid Borne Pathogen. An infectious bacteria or virus car- 
ried in human, animal, or clinical body fluids, organs, or tissues. 


1-3.66* Listed. Equipment, materials, or services included in 
a list published by an organization that is acceptable to the 
authority having jurisdiction and concerned with evaluation of 
products or services, that maintains periodic inspection of pro- 
duction of listed equipment or materials or periodic evaluation 
of services, and whose listing states that either the equipment, 
material, or service meets appropriate designated standards or 
has been tested and found suitable for a specified purpose. 


1-3.67 Lower Torso. The area of body below the waist includ- 
ing the legs but excluding the ankles and feet. 


1-3.68 Major A Seams. See definition 1-3.103, Seams (Major A). 
1-3.69 Major B Seams. See definition 1-3.104, Seams (Major B). 


1-3.70 Manufacturer. The entity that assumes the liability 
and provides the warranty for the compliant product. 


1-3.71 Melt. A response to heat by a material, resulting in evi- 
dence of flowing or dripping. 


1-3.72 Midsagittal Plane. The anatomical plane perpendicu- 
lar to the basic plane and containing the midpoint of the line 
connecting the notches of the right and left inferior orbital 
ridges, and the midpoint of the line connecting the superior 
rims of the right and left auditory meatus. 


1-3.73 Minor Seams. See definition 1-3.105, Seams (Minor). 


1-3.74 Model. The collective term used to identify a group of 
individual elements of the same basic design and components 
from a single manufacturer produced by the same manufac- 


turing and quality assurance procedures that are covered by 
the same certification. 


1-3.75 Model Weight. The basic weight of the helmet plus 
accessories for the specific model identified. 


1-3.76 Moisture Barrier. The portion of the composite 
designed to prevent the transfer of liquids. 


1-3.77 Nape Device. A device located below the bitragion 
inion arc used to aid in helmet retention. 


1-3.78 Outer Cover. See definition 1-3.54, Helmet Outer Cover. 


1-3.79 Outer Shell. The outermost layer of the composite 
with the exception of trim, hardware, reinforcing material, 
and wristlet material. 


1-3.80 Product. The compliant proximity protective ensemble 
or the compliant elements of the proximity protective ensemble. 


1-3.81 Product Label. A label or marking affixed to each 
compliant element of a proximity protective ensemble by the 
manufacturer. Such labels contain compliance statements, 
certification statements, general information, care, mainte- 
nance, or similar data. The product label is not the certifica- 
tion organization's label, symbol, or identifying mark; 
however, the certification organization's label, symbol, or 
identifying mark can be attached to or be part of the product 
label. (See also definition 1-3.63, Labeled. ) 


1-3.82 Protective Ensemble. A term that is synonymous with 
the term proximity protective ensemble. See definition 1-3.88, prox- 
imity protective ensemble. 


1-3.83 Protective Wristlet. See definition 1-3.128, Wristlet. 


1-3.84* Proximity Fire Fighting. Specialized fire-fighting 
operations that can include the activities of rescue, fire sup- 
pression, and property conservation at incidents involving 
fires producing high levels of radiant heat as well as conduc- 
tive and convective heat. (See also definitions 1-3.35, Entry Fire 
Fighting, and 1-3.114, Structural Five Fighting.) 


1-3.85 Proximity Protective Clothing. See definition 1-3.88, 
Proximity Protective Ensemble. 


1-3.86 Proximity Protective Coat. A proximity protective gar- 
ment; an element of the proximity protective ensemble 
designed to provide minimum protection to upper torso and 
arms, excluding the hands and head. 


1-3.87 Proximity Protective Coverall. A proximity protective 
garment; an element of the protective ensemble configured as 
a single-piece garment and designed to provide minimum pro- 
tection to the torso, arms, and legs, excluding the head, 
hands, and feet. 


1-3.88 Proximity Protective Ensemble. Multiple elements of 
clothing and equipment (coats, trousers, coveralls, helmets, 
gloves, footwear, and interface components) designed to provide 
a degree of protection for fire fighters from adverse exposures to 
the inherent risks of proximity fire-fighting operations and cer- 
tain other emergency operations where high levels of radiant 
heat, as well as convective and conductive heat, are a hazard. 


1-3.89* Proximity Protective Footwear. An element of the 
proximity protective ensemble designed to provide minimum 
protection to the foot, ankle, and lower leg. 


1-3.90 Proximity Protective Garment. The coat, trouser, or cov- 
erall elements of the proximity protective ensemble designed to 
provide minimum protection to the upper and lower torso, arms, 
and legs, excluding the head, hands, and feet. 
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1-3.91 Proximity Protective Glove. An element of the prox- 
imity protective ensemble designed to provide minimum pro- 
tection to the fingers, thumb, hand, and wrist. 


1-3.92 Proximity Protective Helmet. An element of the prox- 
imity protective ensemble designed to provide minimum pro- 
tection to the head. 


1-3.93 Proximity Protective Hood. The interface component 
element of the proximity protective ensemble designed to pro- 
vide limited protection to the coat-helmet-SCBA facepiece 
interface area. (See also definition 1-3.62, Interface Components.) 


1-3.94 Proximity Protective Trouser. A proximity protective 
garment; an element of the proximity protective ensemble 
that is designed to provide minimum protection to the lower 
torso and legs, excluding the ankles and feet. 


1-3.95 Puncture-Resistant Device. The reinforcement to the 
bottom of footwear located between the sole with heel and the 
insole that is designed to provide puncture resistance. 


1-3.96 Radiological Agents. Radiation associated with X-rays, 
alpha, beta, and gamma emissions from radioactive isotopes or 
other materials in excess of normal background radiation levels. 


1-3.97 Recall System. The action taken by which a manufac- 
turer identifies an element, provides notice to the users, with- 
draws an element from the marketplace and distribution sites, 
and the element is returned to the manufacturer or other 
acceptable location for corrective action. 


1-3.98 Reference Plane. The plane that is 102.5 mm down 
from the top of the head and parallel to the basic plane on an 
ISO size J headform. 


1-3.99 Retention System. The complete assembly by which 
the helmet is retained in position on the head. 


1-3.100 Sample. Proximity protective ensemble elements 
taken from a manufacturer's current production lot. (See also 
definition 1-3.112, Specimen.) 


1-3.101 Seam. Any permanent attachment of two or more mate- 
rials in a line formed by joining the separate material pieces. 


1-3.102 Seam Assembly. The structure obtained when fabrics 
are joined by means of a seam. 


1-3.103 Seams (Major A). Outer shell layer seam assemblies 
where rupture could reduce the protection of the garment by 
exposing the inner layers such as the moisture barrier, the 
thermal barrier, the wearer's station/work uniform, other 
clothing, or skin. 


1-3.104 Seams (Major B). Moisture barrier or thermal barrier 
seam assemblies where rupture could reduce the protection of 
the garment by exposing the next layer of the garment, the 
wearer's station/work uniform, other clothing, or skin. 


1-3.105 Seams (Minor). Remaining seam assemblies that are 
not classified as Major A or Major B seams. 


1-3.106 Separate. A material response evidenced by splitting 
or delaminating. 


1-3.107 Shall. Indicates a mandatory requirement. 


1-3.108 Shank. Reinforcement to the area of protective foot- 
wear designed to provide additional support to the instep. 


1-3.109 Shell. The outermost layer of the proximity protective 
ensemble element composite. (See also definition 1-3. 79, Outer Shell.) 


1-3.110 Should. Indicates a recommendation or that which is 
advised but not required. 
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1-3.111 Shroud. See definition 1-3.56, Helmet Shroud. 


1-3.112 Specimen. The item that undergoes testing; in some 
cases, the specimen is also the sample. 


1-3.113 Standard. A document, the main text of which con- 
tains only mandatory provisions using the word “shall” to indi- 
cate requirements and which is in a form generally suitable for 
mandatory reference by another standard or code or for adop- 
tion into law. Nonmandatory provisions shall be located in an 
appendix, footnote, or fine-print note and are not to be con- 
sidered a part of the requirements of a standard. 


1-3.114 Structural Fire Fighting. The activities of rescue, fire 
suppression, and property conservation in buildings, enclosed 
structures, vehicles, marine vessels, or like properties that are 
involved in a fire or emergency situation. 


1-3.115 Suspension. The energy attenuating system made up 
of the helmet headband and crown strap. 


1-3.116 Sweatband. That part of a helmet headband, either inte- 
gral or attached, that comes in contact with the wearer’s forehead. 


1-3.117 Textile Fabric. A planar structure consisting of yarns 
or fibers. 


1-3.118 Thermal Barrier. The portion of proximity protec- 
tive ensemble element composites that is designed to provide 
thermal protection. 


1-3.119 Toecap. The reinforcement to the toe area of footwear 
designed to protect the toes from impact and compression. 


1-3.120 Top. The intersection between the midsagittal plane 
and the coronal plane extended to the helmet surface. 


1-3.121 Top Line. The top edge of footwear that includes the 
tongue, gusset, quarter, collar, and shaft. 


1-3.122 Trouser. See definition 1-3.94, Proximity Protective Trouser. 


1-3.123 Upper. The part of footwear [as shown in Figure 
A-1-3(c)] including, but not limited to, the toe, vamp, quar- 
ter, shaft, collar, and throat; but not including the sole with 
heel, puncture-resistant device, and insole. 


1-3.124 Upper Torso. The area of body above the waist and 
extending to the shoulder, including the arms and wrists but 
excluding the hands. 


1-3.125 Wear Surface. The bottom of the footwear sole, 
including the heel. 


1-3.126 Wildland Fire Fighting. The activities of fire suppres- 
sion and property conservation in vegetation that are not 
within structures but that are involved in a fire situation. 


1-3.127 Winter Liner. An optional component layer for a gar- 
ment designed to provide added insulation against cold. 


1-3.128 Wristlet. An interface component element of the 
proximity protective ensemble that is the circular, close-fitting 
extension of the coat sleeve, usually made of knitted material, 
designed to provide limited protection to the protective coat- 
glove interface area. (See also definitions 1-3.43, Gauntlet; 1-3.46, 
Glove Wristlet; and 1-3.62, Interface Components.) 


1-4 Units. 


1-4.1 In this standard, values for measurement are followed by 
an equivalent in parentheses, but only the first stated value 
shall be regarded as the requirement. 


1-4.2 Equivalent values in parentheses shall not be considered 
as the requirement, as these values might be approximate. 
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Chapter 2 Certification 


2-1 General. 


2-1.1 All individual elements of the proximity protective 
ensemble that are labeled as being compliant with this stan- 
dard shall meet or exceed all applicable requirements speci- 
fied in this standard and shall be certified. Manufacturers shall 
not claim compliance with a portion(s) or segment(s) of the 
requirements of this standard and shall not use the name or 
identification of this standard, NFPA 1976, in any statements 
about their respective products unless the product is certified 
to this standard. 


2-1.2 All certification shall be performed by a certification 
organization that meets at least the requirements specified in 
Section 2-2 and that is accredited for personal protective 
equipment in accordance with ANSI Z34.1, American National 
Standard for Third-Party Certification Programs for Products, Pro- 
cesses, and Services. 


2-1.3 All individual compliant elements of the proximity pro- 
tective ensemble shall be labeled and listed. All individual 
compliant elements of the proximity protective ensemble 
shall also have a product label. The product label shall meet 
the applicable requirements for the specific element specified 
in 3-1.1 and 3-2.1. 


2-1.4* The certification organization's label, symbol, or iden- 
tifying mark shall be attached to the product label or shall be 
part of the product label. 


2-1.5 The certification organization shall not certify any proxim- 
ity protective ensembles or individual elements of the proximity 
protective ensemble to the 1992 edition of NFPA 1976 on or 
after 1 September 2000. 


2-1.6 The certification organization shall not permit any 
manufacturer to label any proximity protective ensembles or 
individual elements of the proximity protective ensemble as 
compliant with the 1992 edition of this standard on or after 
1 September 2000. 


2-1.7 The certification organization shall require manufactur- 
ers to remove all certification labels and product labels indi- 
cating compliance with the 1992 edition of NFPA 1976 from 
all proximity protective ensembles or individual elements of 
the proximity protective ensemble that are under the control 
of the manufacturer on 1 September 2000. The certification 
organization shall verify this action is taken. 


2-2 Certification Organization. 


2-2.1* The certification organization shall not be owned or 
controlled by manufacturers or vendors of the product being 
certified. The certification organization shall be primarily 
engaged in certification work and shall not have a monetary 
interest in the product's ultimate profitability. 


2-2.2 The certification organization shall refuse to certify 
products to this standard that do not comply with all applica- 
ble requirements of this standard. 


2-2.3* The contractual provisions between the certification 
organization and the manufacturer shall specify that certifica- 
tion is contingent on compliance with all applicable require- 
ments of this standard. There shall be no conditional, 
temporary, or partial certifications. Manufacturers shall not 
be authorized to use any label or reference to the certification 


organization on products that are not manufactured in com- 
pliance with all applicable requirements of this standard. 


2-2.4* The certification organization shall have laboratory 
facilities and equipment available for conducting proper tests, 
a program for calibration of all instruments shall be in place 
and operating, and procedures shall be in use to ensure 
proper control of all testing. Good practice shall be followed 
regarding the use of laboratory manuals, form data sheets, 
documented calibration and calibration routines, perfor- 
mance verification, proficiency testing, and staff qualification 
and training programs. 


2-2.5 The certification organization shall require the manu- 
facturer to establish and maintain a program of production 
inspection and testing that at least meets the requirements 
specified in Section 2-5 or Section 2-6. The certification orga- 
nization shall audit the manufacturer's quality assurance pro- 
gram to ensure that the quality assurance program provides 
continued product compliance with this standard. 


2-2.6 The certification organization and the manufacturer 
shall evaluate any changes affecting the form, fit, or function 
of the certified product to determine the product's continued 
compliance to this standard. 


2-2.7* The certification organization shall have a follow-up 
inspection program of the manufacturing facilities of the cer- 
tified product, with at least two random and unannounced vis- 
its per 12-month period. As part of the follow-up inspection 
program, the certification organization shall select sample 
product at random from the manufacturer's production line, 
from the manufacturer's in-house stock, or from the open 
market. The certification organization shall have a statistically 
validated process for determining the critical inspections and 
tests to be conducted through this follow-up program to verify 
the continued compliance of the product or component. 


2-2.8 The certification organization shall have a program for 
investigating field reports alleging malperformance or failure 
of listed products. 


2-2.9* The certification organization shall require the manu- 
facturer to have a product recall system as part of the manufac- 
turer's quality assurance program. 


2-2.10 The certification organization's operating procedures 
shall provide a mechanism for the manufacturer to appeal 
decisions. The procedures shall include the presentation of 
information from both sides of a controversy to a designated 
appeals panel. 


2-2.11 The certification organization shall be in a position to 
use legal means to protect the integrity of its name and label. 
The name and label shall be registered and legally defended. 


2-3 Inspection and Testing. 


2-3.1 For both certification and recertification of ensembles, 
ensemble elements, and components, the certification organi- 
zation shall conduct both inspection and testing as specified in 
this section. 


2-3.2 All inspections, evaluations, conditioning, and testing 
for certification or for recertification shall be conducted by 
the certification organization or by a facility accredited by the 
certification organization for inspections, evaluations, condi- 
tioning, and testing in accordance with all requirements per- 
taining to testing laboratories in ISO Guide 25, General 
requirements for the competence of calibration and testing laboratories. 
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2-3.3 All inspections, evaluations, conditioning, or testing 
conducted by a product manufacturer shall not be used in the 
certification or recertification process unless the facility for 
inspections, evaluations, conditioning, or testing has been 
accredited by the certification organization in accordance 
with all requirements pertaining to testing laboratories in ISO 
Guide 25, General requirements for the competence of calibration and 
testing laboratories. 


2-3.4 Sampling levels for testing and inspection shall be estab- 
lished by the certification organization and the manufacturer 
to ensure a reasonable and acceptable reliability at a reason- 
able and acceptable confidence level that products certified to 
this standard are compliant, unless such sampling levels are 
specified herein. Information about sampling levels shall be 
provided to the purchaser upon request. 


2-3.4.1 For certification of helmets, a test series shall consist 
of 14 helmets. A minimum of three test series shall be 
required for certification. Each helmet shall be subjected to 
the environmental conditioning and test or tests specified in 


Tables 2-3.4.1(a) and (b). 


2-3.4.2 The order of testing shall be from left to right in 
Tables 2-3.4.1(a) and (b). Where there is more than one envi- 
ronmental condition for a specific test, the order of environ- 
mental conditioning for that test shall be from top to bottom 
in Tables 2-3.4.1(a) and (b). 


Table 2-3.4.1(a) Protective Helmet Test Matrix 


2-3.4.3 For certification of interface components, the required 
testing and conditioning of the shroud and wristlet, materials, 
and components shall be specified as shown in Table 2-3.4.3. 


2-3.5 Inspection by the certification organization shall include a 
review of all product labels to ensure that all required label 
attachments, compliance statements, certification statements, 
and other product information are at least as specified for the 
specific protective ensemble element in Sections 3-1 and 3-2. 


2-3.6 Inspection by the certification organization shall 
include a review of any graphic representations used on prod- 
uct labels, as permitted by 3-1.5, to ensure that the symbols are 
consistent with the worded statements, readily understood, 
and clearly communicate the intended message. 


2-3.7 Inspection by the certification organization shall include a 
review of the user information required by Section 3-2 to ensure 
that the information has been developed and is available. 


2-3.8 Inspection by the certification organization for deter- 
mining compliance with the design requirements specified in 
Chapter 4 shall be performed on whole or complete products. 
The certification organization shall report on the compliance 
of each element to each design requirement specified in 
Chapter 4 for that element. 


Faceshield 
Helmet & Faceshield Radiant Radiant 
FS Flame Heat Electrical Shell Luminous Reflective | Faceshield| Top Impact Transmittance | Hardware 
Test Resistance| Resistance| Retention| Resistance] Retention) Transmittance Test Impact | Impact] Label| Acceleration| Penetration Heat Test Corrosion 
6-40 
Section 6-3 6-6 6-41 6-36 6-49 6-50 6-10 6-20 6-18 | 6-48 6-19 6-22 6-11 6-35 
Environmental 
Conditioning 
Room Temperature} 1 2 1 4 13 6 15 3 3 2 5 3 15 
(See 6-1.3) 
Wet 4 4 4 6 4 
(See 6-1.7) 
Radiant 7 7 8 14 
(See 6-1.6) 
Low Temperature 9 9 9 10 9 
(See 6-1.4) 
Convective Heat 13 11 12 
(See 6-1.5) 
Salt Spray 3,4,9 
(See 6-30) 
Table 2-3.4.1(b) Protective Helmet Covers and Shroud Test Matrix 
Helmet 
Covers & Helmet 
Shroud Helmet Helmet Covers & 
Radiant Covers & Covers & Shrouds High Helmet Cover Helmet Helmet Covers | Helmet Covers & 
Reflective Shroud Wet | Shroud Flex Temp Tear Shroud Tear | & Shroud Flame Shroud Heat 
Test Test Flex Test at Low Temp | Blocking Test | Shroud TPP Resistance Resistance Resistance Resistance Thread Melting Test 
Section 6-10 6-31 6-33 6-34 6-13 6-15 6-15 6-2 6-6 6-14 
Environmental 
Conditioning 
Room Temperature X X X X X X X X X 
(See 6-1.3) 
Washing & Drying X X X 
(See 6-1.2) 
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Table 2-3.4.3 Protective Shroud and Wristlet Test Matrix 
Heat/ 
Thermal 
Flame Shrinkage Heat Radiant Thread Cleaning 
Test Resistance Resistance Resistance Reflexive TPP Melting Burst Strength | Seam Strength Shrinkage 
Section 6-2 6-6 6-6 6-10 6-13 6-14 6-16 6-17 6-27 
Test Material or 
Component 

Shroud material or X X X X X X 
composite 

Shroud seams X 

Shroud thread X 

Wristlet material X X X X X X 

or composite 

Wristlet seams X 

Wristlet thread X 

Environmental 

Condition 

Washing/drying X X X X X 
(See 6-1.2) 

Room temperature X X X X X X X X 
(See 6-1.3) 


2-3.9 Testing conducted by the certification organization in 
accordance with the testing requirements of Chapter 6, for 
determining product compliance with the applicable perfor- 
mance requirements specified in Chapter 5, shall be per- 
formed on element samples or element sample specimens that 
are representative of materials and components used in the 
actual construction of protective ensemble element products. 
The certification organization also shall be permitted to use 
sample materials cut or taken from a representative product. 


2-3.10 Where certification testing includes an element with 
an accessory or accessories, each accessory shall be certified as 
complying with Section 4-6. 


2-3.11 Any change in the design, construction, or material of 
a compliant product shall necessitate new inspection and test- 
ing to verify compliance to all applicable requirements of this 
standard that the certification organization determines can be 
affected by such change. This recertification shall be con- 
ducted before labeling the modified product as being compli- 
ant with this standard. 


2-3.12 The certification organization shall not allow any mod- 
ifications, pretreatment, conditioning, or other such special 
processes of the product or any product component prior to 
the product’s submission for evaluation and testing by the cer- 
tification organization. The certification organization shall not 
allow test specimens that have been conditioned and tested for 
one test method to be reconditioned and tested for another 
test method unless specifically permitted in the test method. 


2-3.13 The manufacturer shall maintain all design and perfor- 
mance inspection and test data from the certification organiza- 
tion used in the certification of the manufacturer’s compliant 
product. The manufacturer shall provide such data, upon 
request, to the purchaser or authority having jurisdiction. 


2-4 Recertification. 


2-4.1 All individual elements of the protective ensemble that 
are labeled as being compliant with this standard shall 
undergo recertification on an annual basis. The recertifica- 
tion shall include the following: 


(1) Inspection and evaluation to all design requirements and 
testing to all performance requirements as required by this 
standard on all manufacturer models and components. 

(2) Testing to all performance requirements as required by 
this standard on all manufacturer models and compo- 
nents with the following protocol: 


a. Where a test method incorporates testing both before 
and after laundering preconditioning specified in 6-1.2 
and the test generates quantitative results, recertifica- 
tion testing shall be limited to the conditioning that 
yielded in the worst case test result during the initial 
certification for the model or component. 

b. Where a test method incorporates testing both before 
and after laundering preconditioning specified in 6-1.2 
and the test generates nonquantitative results (e.g., 
pass/fail for melt/ drip), recertification shall be limited 
to a single conditioning procedure in any given year. 
Subsequent annual recertification shall cycle through 
the remaining conditioning procedures to ensure that 
all required conditionings are included over time. 

c. Where a test method requires the testing of these 
specimens, a minimum of one specimen shall be 
tested for annual recertification. 

d. Where a test method requires the testing of five or 
more specimens, a minimum of two specimens shall 
be tested for annual recertification. 


2-4.1.1 Any change that affects the element’s performance 
under the design or performance requirements of this stan- 
dard shall constitute a different model. 


2-4.1.2 For the purpose of this standard, models shall include 
each unique pattern, style, or design of the individual element. 


2-4.2 Samples of manufacturer models and components for 
recertification shall be acquired as part of the follow-up pro- 
gram, in accordance with 2-2.7, and shall be permitted to be 
used toward annual recertification. 


2-4.8 The manufacturer shall maintain all design and perfor- 
mance inspection and test data from the certification organi- 
zation used in the recertification of manufacturer models and 
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components. The manufacturer shall provide such data, upon 
request, to the purchaser or authority having jurisdiction. 


2-5 Manufacturer’s Quality Assurance Program. 


2-5.1 The manufacturer shall provide and maintain a quality 
assurance program that includes a documented inspection and 
product recall system. The manufacturer shall have an inspec- 
tion system to substantiate conformance to this standard. 


2-5.2 The manufacturer shall maintain written inspection and 
testing instructions. The instructions shall prescribe inspec- 
tion and testing of materials, work in process, and completed 
articles. Criteria for acceptance and rejection of materials, 
processes, and final product shall be part of the instructions. 


2-5.3 The manufacturer shall maintain records of all pass/fail 
tests. Pass/fail records shall indicate the disposition of a failed 
material or product. 


2-5.4 The manufacturer’s inspection system shall provide for pro- 
cedures that ensure the latest applicable drawings, specifications, 
and instructions are used for fabrication, inspection, and testing. 


2-5.5 As part of the quality assurance program, the manufacturer 
shall maintain a calibration program of all instruments used to 
ensure proper control of testing. The calibration program shall 
document the date of calibration and performance verification. 


2-5.6 The manufacturer shall maintain a system for identify- 
ing the appropriate inspection status of component materials, 
work in process, and finished goods. 


2-5.7 The manufacturer shall establish and maintain a system 
for controlling nonconforming material, including proce- 
dures for the identification, segregation, and disposition of 
rejected material. All nonconforming materials or products 
shall be identified to prevent their use, shipment, and inter- 
mingling with conforming materials or products. 


2-5.8 The manufacturer’s quality assurance program shall be 
audited by the third-party certification organization to deter- 
mine that the program is sufficient to ensure continued prod- 
uct compliance with this standard. 


2-6 ISO Registration for Manufacturers. 


2-6.1 The manufacturer shall provide and operate a quality 
assurance program that meets the requirements of this section 
and that includes a product recall system as specified in 2-2.9. 


2-6.2 The manufacturer shall be registered to ISO 9001, Qual- 
ity Systems — Model for Quality Assurance in Design, Development, 
Production, Installation, and Servicing. 


2-6.3 The ISO registration requirements shall have an effec- 
tive date of 1 March 2002. 


2-6.4 Until 1 March 2002 or until the date the manufacturer 
becomes ISO registered, whichever date occurs first, the man- 
ufacturer shall comply with Section 2-5. 


Chapter 3 Labeling and Information 


3-1 Product Label Requirements. 


3-1.1* Each element of the protective ensemble shall have at 
least one product label permanently and conspicuously 
located inside each element when the element is properly 
assembled with all layers and components in place. 
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3-1.2 Multiple label pieces shall be permitted in order to carry 
all statements and information required to be on the product 
label; however, all label pieces comprising the product label 
shall be located adjacent to each other. 


3-1.3* The certification organization's label, symbol, or iden- 
tifying mark shall be permanently attached to the product 
label or shall be part of the product label. All letters shall be at 
least 2.5 mm (3/39 in.) high. The label, symbol, or identifying 
mark shall be at least 6 mm (!/, in.) in height and shall be 
placed in a conspicuous location. 


3-1.4 All worded portions of the required product label shall 
be printed at least in English. 


3-1.5 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement worded state- 
ments on the product label(s). 


3-1.6 The following compliance statement shall be printed 
legibly on the product label. The appropriate term for the ele- 
ment type (garment, helmet, glove, footwear) shall be 
inserted in the compliance statement text where indicated. All 
letters shall be at least 2.5 mm (?/g9 in.) in height. 

“THIS (insert appropriate element term here) MEETS THE 
(insert appropriate element term here) REQUIREMENTS OF 
NFPA 1976, STANDARD ON PROTECTIVE ENSEMBLE 
FOR PROXIMITY FIRE FIGHTING, 2000 EDITION. 

DO NOT REMOVE THIS LABEL” 


3-1.7 The following information shall also be printed legibly 
on the product label with all letters at least 1.5 mm (1/4, in.) 
in height: 


(1) Manufacturer's name, identification, or designation 

(2) Manufacturer's address 

(3) Country of manufacture 

(4) Manufacturer's element identification number, lot number, 
or serial number 

(5) Month and year of manufacture, not coded 

(6) Model name, number, or design 

(7) Size or size range 

(8) Principle material(s) of construction 

(9) Cleaning precautions 


3-1.8 Where other protective item(s) or detachable compo- 
nents must be used with proximity protective ensemble ele- 
ments in order for an element to be compliant with this 
standard, at least the following statement and information 
shall also be printed legibly on the product label. All letters 
shall be at least 2.5 mm (3/39 in.) high. The appropriate term 
for the element type (garment, helmet, glove, footwear) shall 
be inserted in the statement text where indicated. Following 
this statement, the additional protective items or detachable 
components shall be listed by type, identification, and how 
properly assembled. 

*FOR COMPLIANCE WITH THE (insert appropriate ele- 
ment term here) REQUIREMENTS OF NFPA 1976, THE 
FOLLOWING PROTECTIVE ITEMS MUST BE WORN IN 
CONJUNCTION WITH THIS (insert appropriate element 
term here):" 

(List additional items or detachable components here.) 


3-1.9 For helmets only, the helmet manufacturer shall place a 
unique manufacturer's part number, the symbol of the certifi- 
cation organization, and the words “NFPA 1976, 2000 Edition" 
permanently on each replaceable performance-critical part of 
the goggle lens or faceshield. 
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3-2 User Information. 


3-2.1* The manufacturer shall provide at least the user infor- 
mation that is specified in 3-2.4 with each element. 


3-2.2 The manufacturer shall attach the required user infor- 
mation or packaging containing the user information to the 
element in such a manner that it is not possible to use the ele- 
ment without being aware of the availability of the information. 


3-2.3* The required user information or packaging contain- 
ing the user information shall be attached to the element so 
that a deliberate action is necessary to remove it. The manu- 
facturer shall provide notice that the user information is to be 
removed only by the end user. 


3-2.4* The manufacturer shall provide at least the following 
instructions and information with each element: 


(1) Pre-use information 


Safety considerations 
. Limitations of use 
Marking recommendations and restrictions 
. A statement that most performance properties of the 
element cannot be tested by the user in the field 
e. Warranty information 
(2) Preparation for use 


aoe 


a. Sizing/adjustment 

b. Recommended storage practices 
(3) Inspection frequency and details 
(4) Don/doff 


a. Donning and doffing procedures 
b. Sizing and adjustment procedures 
c. Interface issues 

(5) Proper use consistent with NFPA 1500, Standard on Fire 
Department Occupational Safety and Health Program, and 29 
CFR 1910.132, General Requirements of Subpart I, Per- 
sonal Protective Equipment 

(6) Maintenance and cleaning 


a. Cleaning instructions and precautions with a state- 
ment advising users not to use an element that is not 
thoroughly cleaned and dried 

b. Inspection details 

c. Maintenance criteria and methods of repair where 
applicable 

d. Decontamination procedures for both chemical and 
biological contamination 

(7) Retirement and disposal criteria and considerations 


3-2.5 For gloves only, the manufacturer shall make a chart 
illustrating the hand dimension ranges specified in 4-3.7.3 
available on request to prospective purchasers. 


3-2.6* For footwear only, the manufacturer shall establish and 
provide, upon request, a size conversion chart for each model 
or style footwear element based on toe length, arch length, 
and foot width as measured on a Brannock Scientific Foot 
Measuring Device. 


Chapter 4 Design Requirements 


4-1* Proximity Protective Garment Design Requirements. 


4-1.1 A sample garment shall have at least the applicable 
design requirements specified in this section where inspected 
by the certification organization as specified in Section 2-3. 


4-1.2* Garments shall consist of a composite of an outer shell, 
moisture barrier, and thermal barrier. This composite shall be 
permitted to be configured as a single layer or multiple layers. 


4-1.3* Garments shall have a means of securing the moisture 
barrier and thermal barrier to the outer shell. 


4-1.4 Moisture barriers and thermal barriers, or materials 
meeting the performance requirements of these compo- 
nents, shall extend, as a minimum, to the neckline seam of 
the coat, to the waistline seam of the trouser, and to within 
75 mm (3 in.) of the bottom outer shell hems of proximity 
protective garments. In coats, the moisture barriers and 
thermal barriers, or materials meeting the performance 
requirements of these components, shall also extend to 
within 25 mm (1 in.) of the sleeve end of the outer shell and 
be permitted to retract a maximum of 50 mm (2 in.) from 
the sleeve end of the outer shell, and in trousers, shall also 
extend to within 75 mm (3 in.) of the bottom outer shell 
hems. The liner system shall be attached at or adjacent to 
the end of the coat sleeves or the end of the trouser legs. Any 
mechanism used to attach the liner system at or adjacent to 
the end of the coat sleeves and the end of the trouser legs 
shall not be greater than 25 mm (1 in.) between the attach- 
ment points, and shall not be expandable. Moisture barriers 
and thermal barriers, or materials meeting the performance 
requirements of these components, shall be configured in a 
manner to provide overlap at all closures. 


4-1.5 Proximity protective garments and their closure systems, 
including the coat front and trouser flies, shall be constructed in 
a manner that provides continuous moisture and thermal pro- 
tection. Such closure systems shall be secured with positive lock- 
ing fasteners including, but not limited to, hooks and dees or 
zippers. Nonpositive fasteners, such as snaps or hook and pile 
tape, shall not be used as positive locking fasteners but shall be 
permitted to be used as supplementary garment closure devices. 


4-1.6 Snaps shall be Style 2 and shall comply with the design 
and construction requirements of MIL-F-10884G Fastener, 
Snap. The construction of the snap shall be permitted to vary 
from the drawings with regard to the attachment means and 
use of logos on the caps. 


4-1.7 Aramid hook and pile fastener tapes shall not be permitted. 


4-1.8 Zippers shall meet the physical performance require- 
ments of A-A.55634, Commercial Item Description, Zippers (Fasten- 
ers, Slide, Interlocking). Coat and coverall front closures zippers, 
trouser fly zippers, and sleeve and leg zippers shall be size 9 or 
larger when measured in accordance with A-A.55634, Commer- 
cial Item Description, Zippers (Fasteners, Slide, Interlocking). 


4-1.9 Hooks and dees shall be nonferrous. Hooks shall be 
inward facing and shall have at least three attachment points. 
Dees shall have at least two attachment points. 


4-1.10 All garment hardware finish shall be free of rough 
spots, burrs, or sharp edges. 


4-1.11* Cargo pockets, where provided, shall have a means to 
drain water and shall have a means of fastening in the closed 
position. 


4-1.12 Proximity protective garments shall not have materials 
that do not meet the radiant reflective requirements specified 
in 5-1.1 affixed to the outer shell radiant reflective surfaces of 
the garments unless such materials are covered in 4-1.13. 
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4-1.13 Reinforcing materials that do not meet the radiant reflec- 
tive requirements specified in 5-1.1 shall be permitted to be 
affixed only to the garment outer shell radiant reflect surfaces 
as reinforcement of the sleeve cuffs and trouser leg cuffs when 
the following requirements are met: 


(1) The reinforcing materials above shall meet the flame 
resistant requirements specified in 5-1.8. 

(2) The reinforcing materials above shall meet the heat resis- 
tance requirements specified in 5-1.10. 

(3) Reinforcement areas shall not cover the radiant reflective 
surfaces of the garment by more than 25 mm (1 in.) 
when measured from the edge of the cuff back along the 
sleeve or leg. 


4-1.14 Additional Design Requirements for Protective Coats. 


4-1.14.1 Coats shall provide protection as specified to the upper 
torso, neck, arms, and wrists, excluding the hands and head. 


4-1.14.2* Each coat sleeve shall have a protective wristlet per- 
manently attached to the coat sleeve in a manner that will not 
permit a gap in the thermal protection and that meets the 
requirements specified in Sections 4-5 and 5-5. 


4-1.14.3 Coats shall have a composite collar at least 100 mm (4 in.) 
in height at any point and shall have a closure system. The collar 
and closure system shall consist of an outer shell, moisture barrier, 
thermal barrier, and collar lining, or of materials that meet all 
applicable performance requirements as specified in Section 5-1. 
The collar lining material shall not be reflective material. 


4-1.14.4 Coat hardware shall not penetrate through the outer 
shell, moisture barrier, and thermal barrier to contact the 
wearer's body when the coat is worn with the closures fas- 
tened, unless the hardware is completely covered by external 
closure flaps. 


4-1.14.5* In order to label a protective coat or coverall as 
compliant with this standard, the manufacturer shall provide, 
as a Minimum, men’s and women’s chest sizes in increments 
not greater than 50 mm (2 in.) and sleeve lengths in incre- 
ments not greater than 25 mm (1 in.) in the ranges specified 
in Table 41.14.5. 


4-1.14.6 Men’s and women’s sizing shall be accomplished by 
men’s and women’s individual patterning. 


4-1.15 Additional Design Requirements for Protective Trousers. 


4-1.15.1* Trousers shall provide protection as specified to the 
lower torso and legs, excluding the ankles and feet. 


4-1.15.2 Trouser hardware shall not penetrate through the 
outer shell, moisture barrier, and thermal barrier to come into 
contact with the wearer’s body when the trouser is worn with 
the closure fastened, unless the hardware is located on or 
above the trouser waistline or hardware is completely covered 
by external closure flaps. 


Table 4-1.14.5 Available Coat/Trouser Size Ranges 


4-1.15.3 In order to label a protective trouser or coverall as 
compliant with this standard, the manufacturer shall provide, 
as a minimum, men’s and women’s waist sizes in increments 
not greater than 50 mm (2 in.) and inseam lengths in incre- 
ments not greater than 50 mm (2 in.) in the ranges specified 
in Table 4-1.14.5. 


4-1.15.4 Men's and women's sizing shall be accomplished by 
men's and women's individual patterning. 


4-1.16 Additional Design Requirements for Protective Coveralls. 


4-1.16.1 That portion of the coverall that corresponds to the 
coat shall meet all requirements of 4-1.14. 


4-1.16.2 That portion of the coverall that corresponds to the 
trouser shall meet all requirements of 4-1.15. 


4-2 Protective Helmet Design Requirements. 


4-2.1 A sample helmet shall have at least the applicable design 
requirements specified in this section where inspected by the 
certification organization as specified in Section 2-3. 


4-2.2 Helmets for proximity fire fighting shall consist of at least 
the following assembled components: a shell, an energy absorb- 
ing system, a retention system, a shroud, and a faceshield. 


4-2.2.1 The helmet shall be permitted to have an outer cover to 
provide the radiant reflective protection for the exterior of the 
helmet shell, including the upper surface of the brim, and the 
brim edge. 


4-2.2.2 The helmet outer cover shall be permitted to be 
removable. 


4-2.3 There shall be no openings penetrating the shell other 
than those provided by the manufacturer for mounting 
energy-absorbing systems, retention systems, and accessories. 


4-2.4 The retention system shall include a chin strap and a nape 
device. The chin strap shall have a minimum width of 20 mm 


(3/4 in.). 


4-2.5 The faceshield shall be attached to the helmet. The 
faceshield, when deployed in accordance with its helmet eye/ 
face positioning indexes on an Alderson 50th percentile male 
headform shown in Figure 6-20.4.1.1 shall provide at least the fol- 
lowing field of vision when measured from the center of the eye: 


(1) Adihedral angle of at least 85 degrees 
(2) An upper dihedral angle of at least 10 degrees 
(3) Alower dihedral angle 40 degrees 


4-2.6 The helmet with faceshield component(s) stowed shall pro- 
vide peripheral vision clearance of at least 94 degrees to each side 
when measured from the center of the eye with the helmet posi- 
tioned according to its helmet positioning index on the Alderson 
50th percentile male headform specified in Figure 6-20.4.1.1. 


Mens Womens Increments 
mm in. mm in. mm in. 
Chest 865-1525 34-60 710-1270 28-50 50 2 
Sleeve 820-965 32-38 710-865 28-34 25 1 
Waist 760-1525 30-60 710-1270 28-50 50 2 
Inseam 660-915 26-36 610-865 24-34 50 2 
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4-2.7 The helmet shroud component shall be attached to the hel- 
met and shall be designed to cover and provide continuous radi- 
ant reflective protection for the head, face, and neck areas that do 
not receive primary protection from the helmet, faceshield, or 
the self-contained breathing apparatus (SCBA) facepiece. 


4-2.7.1 The shroud component shall be permitted to be a part 
of a helmet outer cover, where provided. 


4-2.7.2 Specimens of shrouds shall be measured to deter- 
mine the areas of coverage. The helmet with shroud shall 
be donned properly in the position in which it is intended 
to be worn on an ISO size J reference headform. In this 
position, the shroud shall provide a minimum coverage on 
each side measured downward from the reference plane at 
the coronal plane of 230 mm (9!/5 in.), shall provide a min- 
imum coverage in the back measured downward from the 
reference plane at the rear mid-sagittal plane of 330 mm 
(13 in.), and shall provide a minimum coverage in the front 
measured downward from the reference plane at the front 
midsagittal plane, including the gap of material where the 
face opening is located, of 295 mm (115/5 in.). 


4-2.7.3 The shroud shall be designed with a face opening. 
Other than where the shroud face opening is designed to 
interface with a specific SCBA facepiece or where the shroud 
face opening is designed to be adjustable, the shroud face 
opening shall measure 140 mm, +0/—25 mm (5°/g in., +0/-1 
in.) in any direction when the shroud is laid out in a relaxed 
condition on a flat surface, smoothed out, and with the face 
opening facing up. 


4-2.7.4 Where the shroud face opening is designed to inter- 
face with a specific SCBA facepiece, the shroud face opening 
shall overlap the outer edge of the specific SCBA facepiece-to- 
face seal perimeter by not less than 13 mm (1/4 in.). 


4-2.7.5 Where the shroud face opening is provided with man- 
ual adjustment, the shroud face opening shall be adjustable to 
achieve a face opening of 140 mm (5°/s in.). 


4-2.7.6 The helmet shroud, when deployed, shall provide 
peripheral vision clearance of at least 85 degrees to each side of 
the midsagittal plane, an angle of at least 7 degrees above the ref- 
erence plane, and an angle of at least 40 degrees under the basic 
plane when seated according to its helmet positioning index on 
the reference headform illustrated in Figure 6-20.4.1.1. 


4-2.7.7 Shrouds shall not overlap or obscure vision areas as 
defined in 4-2.5 and 4-2.6. 


4-2.8 The helmet, and helmet outer cover where provided, 
shall be permitted to have fluorescent and retroreflective trim 
on the helmet exterior and on the helmet outer cover. 


4-2.9 Identification markings or material including, but not 
limited to, trim, lettering, patches, name or number stencils, 
emblems, and paint shall be permitted only on the helmet 
outer cover, provided such materials are located above the 
corresponding helmet test line. The corresponding helmet 
with the outer cover and markings attached shall meet the 
requirements specified in 5-2.23. 


4-2.10 Where helmets are provided with an SCBA facepiece 
that is attached or integrated with the helmet, the helmet, with 


the SCBA facepiece installed, shall meet all applicable design 
and performance requirements of this standard. 


4-3 Protective Glove Design Requirements. 


4-3.1 A sample glove shall have at least the applicable design 
requirements specified in this section where inspected by the 
certification organization as specified in Section 2-3. 


4-3.2 The sample glove shall consist of a composite meeting 
the performance requirements of Section 5-3. This composite 
shall be permitted to be configured as a continuous or joined 
single layer or as continuous or joined multiple layers. 


4-3.3 The sample glove body shall extend circumferentially 
notless than 50 mm (2 in.) beyond the wrist crease where mea- 
sured from the tip of the middle finger. The location of the 
wrist crease shall be determined as shown in Figure 4-3.3. 


FIGURE 4-3.3 Anatomical landmarks at base of hand. 
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4-3.4 Sample gloves shall be permitted to be provided with 
either a gauntlet or a glove wristlet. Where gloves are provided 
with a gauntlet or a glove wristlet, the sample glove body and 
the gauntlet or glove wristlet shall extend circumferentially at 
least 75 mm (3 in.) beyond the wrist crease. Where gloves are 
not provided with a gauntlet or a glove wristlet, the sample 
glove body shall extend circumferentially at least 75 mm (3 in.) 
beyond the wrist crease, an increase of 25 mm (1 in.) to the 
requirement specified in 4-3.3. 


4-3.5 The protective glove shall not be permitted to have 
any hardware. 


4-3.6 The outer shell of the back of the glove body including 
the back of the digits shall be a radiant reflective material. 


4-3.6.1 The fingers, thumb, and the back shall have radiant 
reflective protection of 210 degrees, +20°/—0°. The radiant 
reflective material shall provide coverage from 0 degrees to 
105 degrees, +10°/—0° and then from 255 degrees, +10°/—0° 
to 360 degrees as specified in Figure 4-3.6.1. 


4-3.6.2 The radiant reflective material shall provide coverage 
for the finger/thumb tip of at least 195 degrees, +10°/—0° as 
specified in Figure 4-3.6.1. The portion of the finger, thumb, 
and palm surfaces that are not covered by the radiant reflec- 
tive protection shall be the gripping surface of the glove. 


2000 Edition 


Posted by Public.Resource.Org. Not affiliated with NFPA 


1976-16 PROTECTIVE ENSEMBLE FOR PROXIMITY FIRE FIGHTING 


FIGURE 4-3.6.1 Glove radiant reflective protection areas. 
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4-3.7 Glove Sizing. 


4-3.7.1 Hand dimensions for selection of proper glove size 
shall consist of measuring the following two dimensions, as 
shown in Figure 4-3.7.1: 


(1) Hand circumference 
(2) Length of the hand 


FIGURE 4-3.7.1 Method of measuring hand dimensions for 
selection of proper glove. 
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4-3.7.1.1 Hand circumference shall be measured by placing a 
measuring tape on a table or other flat surface with the numerals 
facing downward. The subject shall place the right hand, palm 
down and fingers together, in the middle of the tape so that the 
tape can pass straight across the metacarpal knuckles. The cir- 
cumference shall be measured to the nearest 3 mm (!/¢ in.), as 
shown in Figure 43.7.1. 


4-3.7.1.2 Finger circumference shall be measured at the prox- 
imal interphalangeal joint (first knuckle). Finger length shall 
be measured from the tip of the finger to the base of the finger 
crease on the palm side. 


4-3.7.1.3 Hand length shall be measured by placing the sub- 
ject's hand, palm down, on a piece of paper with the fingers 
together and the hand and arm in a straight line. The thumb 
shall be fully abducted, extended away from the palm as far as 
possible. The paper shall be marked at the tip of the third, or 
middle, finger. A pencil mark shall be placed in the notch at 
the base of the thumb where the thumb joins the wrist. The 
straight line distance between the two points shall be mea- 
sured to the nearest 3 mm (!/g in.), as shown in Figure 43.7.1. 


4-3.7.2 To label or otherwise represent a glove as compliant 
with the requirements of this standard, the manufacturer shall 
provide gloves in not less than five separate and distinct sizes. 
The manufacturer shall provide gloves that at least fit the 
hand dimension ranges specified in 4-3.7.3. 


4-3.7.3* The glove size indicated on the label shall be determined 
by the hand dimensions given in Tables 4-3.7.3(a) through (e). 


Table 4-3.7.3(a) Sizing for Extra Small (XS) Glove 


mm in. 
Range for hand length 16.25-17.25 6.40-6.79 
Range for hand circumference 16.25-20.25 6.40-7.97 
Mid-Size Range to Be 
Value Accommodated 
mm in. mm in. 


Digit 1 circumference 62 2.43 56-67 2.20-2.65 
Digit 2 circumference 6l 2.39 55-66 2.17-2.61 
Digit 3 circumference 6l 2.39 55-66 2.18-2.61 
Digit 4 circumference 57 2.24 51-63 2.02-2.46 
Digit 5 circumference 50 1.97 45-55 1.76-2.17 


Digit 1 length 49 1.94 44-55 1.72-2.17 
Digit 2 length 64 2.54 58-71 2.26-2.80 
Digit 3 length 78 287 67-70 2.64-3.10 
Digit 4 length 68 2.67 61-74 2.41—2.92 
Digit 5 length 51 2.00 45-57 1.78-2.23 
Hand circumference 183 7.19 16.34-201 6.43-7.94 
Hand length 168 6.59 163-172 6.41-6.78 
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Table 4-3.7.3(b) Sizing for Small (S) Glove Table 4-3.7.3(d) Sizing for Large (L) Glove 

mm in. mm in. 
Range for hand length 173-183 6.79-7.19 Range for hand length 19.25-20.25 7.58-7.97 
Range for hand circumference 173-213 6.79-8.37 Range for hand circumference 19.25-23.25 7.58-9.15 

Mid-Size Range to Be Mid-Size Range to Be 

Value Accommodated Value Accommodated 

mm in. mm in. mm in. mm in. 
Digit 1 circumference 64 2.52 58-70 2.29-2.74 Digit 1 circumference — 73 2.86 66-79 2.61-3.11 
Digit 2 circumference 63 2.48 — 57-69 2.26-2.70 Digit 2 circumference — 70. 2.77 65-75 2.57-2.97 
Digit 3 circumference 63 2.48 58-69 2.27-2.70 Digit 3 circumference 71 2.80 65-77 2.57-3.02 
Digit 4 circumference 59 2.33 54-65 2.11-2.56 Digit 4 circumference 66 2.60 60-72 2.38-2.82 
Digit 5 circumference 52 2.06 47-57 1.85-2.26 Digit 5 circumference 59 2.30 53-64 2.09-2.52 
Digit 1 length 53 209 47-59 1.87-2.32 Digit 1 length 59 2.31 59-65 2.06-2.56 
Digit 2 length 69 2.71 62-76 2.44-2.98 Digit 2 length 75 2.95 60-81 2.71-3.19 
Digit 3 length 77 3.04 71-83 2.81-3.27 Digit 3 length 85 3.36 80-91 3.16-3.57 
Digit 4 length 72 2.83 66-70 2.58-3.08 Digit 4 length 80 3.16 76-85 2.98-3.35 
Digit 5 length 54 2.14 49-60 1.92-2.37 Digit 5 length 61 2.41 55-68 2.17-2.66 
Hand circumference 193 7.58 173-212 6.83-8.33 Hand circumference 212 8.37 193-232 7.61-9.12 
Hand length 178 6.99 173-182 6.80-7.18 Hand length 198 7.78 | 198-909 7.59-7.96 


Table 4-3.7.3(c) Sizing for Medium (M) Glove 


Table 4-3.7.3(e) Sizing for Extra-Large (XL) Glove 


mm in. 
Range for hand length 183-193 7.19-7.58 
Range for hand circumference 183-223 7.19-8.76 

Mid-Size Range to Be 

Value Accommodated 

mm in. mm in. 
Digit 1 circumference 70 2.76 64-77 2.50-3.01 
Digit 2 circumference 68 2.69 63-73 2.48-2.88 
Digit 3 circumference 68 2.69 63-74 2.46-2.91 
Digit 4 circumference 63 2.50 58-69 2.28-2.72 
Digit 5 circumference 56 2.22 51-62 2.00-2.43 
Digit 1 length 56 2.22 50-63 1.97-2.46 
Digit 2 length 71 280 65-77 2.56-3.04 
Digit 3 length 81 3.18 76-86 2.97-3.38 
Digit 4 length 76 3.00 71-81 2.81-3.18 
Digit 5 length 58 2.28 52-64 2.03-2.52 
Hand circumference 203 7.97 183-222 7.22-8.72 


Hand length 188 7.38 183-192 7.19-7.57 


4-4 Proximity Protective Footwear Design Requirements. 


4-4.1 Sample footwear shall have at least the applicable design 
requirements specified in this section where inspected by the 
certification organization as specified in Section 2-3. 


4-4.2 Footwear shall consist of a sole with heel, upper with lin- 
ing, and insole with a puncture-resistant device, ladder shank, 
and an impact- and compression-resistant toe cap perma- 
nently attached. 


4-4.3 Footwear height shall be a minimum of 305 mm (12 in.). 
The height shall be determined by measuring inside the boot 
from the center of the insole at the heel up to a perpendicular 
reference line extending across the width of the boot at the 
lowest point of the top line. Removable insole inserts shall be 
removed prior to measurement. 


mm in. 
Range for hand length 203-213 7.97-8.37 
Range for hand circumference 203-243 7.97-9.55 

Mid-Size Range to Be 

Value Accommodated 

mm in. mm in. 
Digit 1 circumference 75 2.96 69-82 2.70-3.21 
Digit 2 circumference 73 2.85 67-78 2.65-3.06 
Digit 3 circumference 74 290 68-79 2.67-3.12 
Digit 4 circumference 69 2.70 63-74  2.48-2.92 
Digit 5 circumference 61 2.39 55-66 2.17-2.60 
Digit 1 length 61 2.41 55-68 2.16-2.66 
Digit 2 length 79 3.09 73-85 2.86-3.33 
Digit 3 length 90 3.55 85-95 3.35-3.76 
Digit 4 length 84 3.32 80-89 3.14-3.51 
Digit 5 length 65 2.55 59-71 2.30-2.80 
Hand circumference 223 8.76 203-242 8.01-9.51 
Hand length 208 8.17 203-212 7.98-8.36 


4-4.4 The footwear heel breast shall not be less than 13 mm 
(1/5 in.) nor more than 25 mm (1 in.). The heel breasting 
angle shall not be less than 90 degrees nor more than 135 
degrees. The edges shall not be less than, or extend more than, 
13 mm (l/o in.) laterally from the upper at any point. The 
width of the footwear heel shall be equal to or greater than the 
width of the sole, excluding any calendar roll if present, at the 
intersection of the heel breast and the sole bottom. 


4-4.5 The puncture-resistant device shall cover the maximum 
area of the insole. 


4-4.6 Metal parts shall not penetrate from the outside into the 
lining or insole at any point. 
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4-4.7 No metal parts, including but not limited to nails or screws, 
shall be present or used in the construction or attachment of the 
sole with heel to the puncture-resistant device, insole, or upper. 


4-4.8 Footwear Sizing. 


4-4.8.1 Protective footwear shall be available in all of the fol- 
lowing sizes: 


(a) Men's sizes. 7-16, including halfsizes and a minimum 
of three widths 

(b) Women's sizes. 5-10, including halfsizes and a mini- 
mum of three widths. 


44.8.2* Manufacturers shall be required to establish and provide 
upon request a size conversion chart for each model or style of pro- 
tective footwear based on toe length, arch length, and foot width 
as measured on the Brannock Scientific Foot Measuring Device. 


4-4.8.3 Full and halfsizes, in each of the three required 
widths, shall be accomplished by individual and unique lasts to 
provide proper fit. 


4-5 Protective Wristlet Interface Component Design 
Requirements. 


4-5.1 A sample wristlet shall have at least the applicable design 
requirements specified in this section where inspected by the 
certification organization specified in Section 2-3. 


4-5.2 The wristlet shall be designed to cover and provide lim- 
ited protection to the wrist areas. 


4-5.3 The wristlet shall be permanently attached to the protec- 
tive coat sleeve in a manner that will not permit a gap in the 
thermal protection. 


4-6 Accessory Design Requirements. 


4-6.1 Any accessories attached to any element of the proxim- 
ity protective ensemble shall not interfere with the function of 
the element or with the function of any of the element's com- 
ponent parts. 


4-6.2 Any accessories attached to any element of the proxim- 
ity protective ensemble shall not degrade the designed protec- 
tion or performance of the element below the requirements of 
this standard. 


Chapter 5 Performance Requirements 


5-1 Proximity Protective Garment Performance Requirements. 


5-1.1 The garment outer shell shall be tested for radiant 
reflective capability as specified in Section 6-10, Radiant 
Reflective Test II, and shall have a radiant reflective value of 
not less than 20 seconds. 


5-1.2 The garment outer shell shall be tested for resistance to 
delamination as specified in Section 6-31, Wet Flex, and shall 
show no signs of cracking on the face or delamination if the 
base fabric is a laminate. 


5-1.3 The garment outer shell shall be tested for adhesion 
durability as specified in Section 6-32, Adhesion After Wet 
Flex-Tape Method, and shall show no evidence of separation 
of the coating or laminate from the base cloth. 


5-1.4 The garment outer shell shall be tested for flex durabil- 
ity as specified in Section 6-33, Flex at Low Temperature, and 
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shall show no evidence of breaking, shattering, or cracking of 
the coating, laminate, or fabric. 


5-1.5 The garment outer shell shall be tested for blocking 
durability as specified in Section 6-34, Resistance to High- 
Temperature Blocking, and shall show no blocking. 


5-1.6 The garment composite consisting of outer shell, mois- 
ture barrier, and thermal barrier shall be tested for thermal 
insulation as specified in Section 6-13, Thermal Protective Per- 
formance (TPP) Test, and shall have an average thermal pro- 
tective performance (TPP) of not less than 35.0. 


5-1.7 The garment composite shall be tested for overall liquid pen- 
etration resistance as specified in Section 6-52, Whole Garment 
Liquid Penetration Test, and shall allow no liquid penetration. 


5-1.8 Garment outer shells, moisture barriers, thermal barri- 
ers, collar linings, winter liners where provided, and other 
materials used in garment construction including, but not lim- 
ited to, padding, reinforcement, interfacing, binding, hanger 
loops, emblems, and patches shall be individually tested for 
resistance to flame as specified in Section 6-2, Flame Resis- 
tance Test One, and shall not have a char length of more than 
100 mm (4 in.) average, shall not have an afterflame of more 
than 2 seconds average, and shall not melt or drip. 


5-1.8.1 Labels shall be tested as specified in 5-1.8 only when 
placed on the exterior of the garment; zippers and seam seal- 
ing materials shall be tested as specified in 5-1.8 only if placed 
on the exterior of the garment or if they directly contact the 
wearer's body; and elastic and hook and pile fasteners shall be 
tested as specified in 5-1.8 only if they directly contact the 
wearer's body. 


5-1.8.2 Small specimens such as hanger loops and emblems 
(patches), which are not large enough to meet the specimen 
size requirements in 6-2.2.1, shall be tested for resistance to 
flame as specified in Section 6-2, Flame Resistance Test One, 
and shall not be totally consumed, shall not have an afterflame 
of more than 2 seconds average, and shall not melt or drip. 


5-1.9 Garment outer shells, moisture barriers, thermal barri- 
ers, winter liners where provided, and collar linings shall be 
individually tested for resistance to heat as specified in Section 
6-6, Heat and Thermal Shrinkage Resistance Test, and shall 
not shrink more than 10.0 percent in any direction. 


5-1.10 Garment outer shells, moisture barriers, thermal barri- 
ers, collar linings, winter liners where provided, lettering, and 
other materials used in garment construction — including, 
but not limited to, padding, reinforcement, labels, interfac- 
ing, binding, hanger loops, emblems or patches; but exclud- 
ing elastic and hook and pile fasteners where these items are 
placed so that they will not directly contact the wearer's body 
— shall be individually tested for resistance to heat as specified 
in Section 6-6, Heat and Thermal Shrinkage Resistance Test, 
and shall not melt, separate, or ignite. 


5-1.11 Garment moisture barrier seams shall be individually 
tested for resistance to heat as specified in Section 6-6, Heat and 
Thermal Shrinkage Resistance Test, and shall not drip or ignite. 


5-1.12 Garment outer shells and collar linings shall be individu- 
ally tested for resistance to heat as specified in Section 6-6, Heat 
and Thermal Shrinkage Resistance Test, and shall not char. 


5-1.13 Garment hardware, other than hook and pile fasteners 
where placed so that they will not directly contact the wearer's 
body, shall be individually tested for resistance to heat as spec- 
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ified in Section 6-6, Heat and Thermal Shrinkage Resistance 
Test, and shall not ignite and shall remain functional. 


5-1.14 All sewing thread used in the construction of garments 
shall be made of an inherently flame-resistant fiber and shall 
be tested for resistance to melting as specified in Section 6-14, 
Thread Melting Test, and shall not melt below 260°C (500°F). 


5-1.15 Garment outer shells and collar linings shall be individ- 
ually tested for resistance to tearing as specified in Section 6-15, 
Tear Resistance Test, and shall have a tear strength of not less 
than 98N (22 Ibf). 


5-1.16 Garment moisture barriers, thermal barriers, and win- 
ter liners, where provided, shall be tested for resistance to tear- 
ing as specified in Section 6-15, Tear Resistance Test, and shall 
have a tear strength of not less than 22 N (5 Ibf). Where con- 
figured as individual barrier layers, specimens of garment 
moisture barriers, thermal barriers, and winter liners, where 
provided, shall be individually tested. Where one or more of 
these barriers are configured as a single barrier layer by bond- 
ing or laminating individual barriers together so that the indi- 
vidual layers do not retain their individuality and are not 
separable, they shall be tested as a composite. 


5-1.17 All garment seam assemblies shall be tested for strength 
as specified in Section 6-17, Seam Breaking Strength Test. 


5-1.17.1 Garment seam assemblies shall demonstrate a sewn 
seam strength equal to or greater than 675 N (150 Ibf) force 
for Major A seams, 337.5 N (75 Ibf) force for Major B seams, 
and 180 N (40 Ibf) force for minor seams when tested using 
the method specified in 6-17.2.2.1. 


5-1.17.2 Seam breaking strength shall be considered accept- 
able when the fabric strength is less than the required seam 
strength specified in 5-1.17.1 of this section, providing the fab- 
ric fails without failure of the seam below the applicable forces 
specified in 5-1.17.1. 


5-1.17.3 All combination woven and knit or stretch knit seam 
specimens shall meet the requirements specified in 5-1.17.1. 


5-1.18 Garment moisture barriers shall be tested for resistance 
to water penetration as specified in Section 6-28, Water Penetra- 
tion Test, and shall have a minimum water penetration resistance 
of 1.76 kg/cm? (25 psi) when tested as specified in 6-28.4.1. 


5-1.19* Garment moisture barrier materials and seams shall 
be tested for resistance to liquids penetration as specified in 
Section 6-29, Liquid Penetration Resistance Test, and shall 
show no penetration of the test liquids for at least 1 hour. 


5-1.20 Garment moisture barriers and moisture barrier seams 
shall be tested for resistance to liquid borne or blood borne 
pathogens as specified in Section 6-30, Viral Penetration Resis- 
tance Test, and shall allow no penetration of the Phi-X-174 
bacteriophage for at least 1 hour. 


5-1.21 Garment moisture barriers, thermal barriers, winter 
liners where provided, and collar linings shall be individually 
tested for resistance to shrinkage as specified in Section 6-27, 
Cleaning Shrinkage Resistance Test, and shall not shrink 
more than 5 percent in any direction. 


5-1.22 The garment composite from the shoulder areas and 
the knee areas shall be tested for resistance to heat transfer as 


specified in Section 6-12, Conductive and Compressive Heat 
Resistance Test (CCHR), and shall have a minimum CCHR 
rating of 13.5 for the shoulder areas and for the knee areas. 


5-1.23 All garment metal hardware and all garment hardware 
that includes metal parts shall be individually tested for resis- 
tance to corrosion as specified in Section 6-35, Corrosion Resis- 
tance Test. Metals inherently resistant to corrosion including, 
but not limited to, stainless steel, brass, copper, aluminum, and 
zinc shall show no more than light surface-type corrosion or oxi- 
dation and shall remain functional. Ferrous metals shall show 
no corrosion of the base metal and shall remain functional. 


5-1.24 Labels shall be tested for durability and legibility as 
specified in Section 6-47, Label Durability and Legibility Test 
One, and shall remain in place and shall be legible. 


5-2 Proximity Protective Helmet Performance Requirements. 


5-2.1 Helmet outer covers, where provided, and shrouds shall 
be tested for radiant reflective capability as specified in Sec- 
tion 6-10, Radiant Reflective Test Two, and shall have a radiant 
reflective value of not less than 20 seconds. 


5-2.2 Helmet outer covers, where provided, and shrouds shall 
be tested for resistance to delamination as specified in Section 
6-31, Wet Flex, and shall show no signs of cracking on the face 
or delamination if the base fabric is a laminate. 


5-2.3 Helmet outer covers, where provided, and shrouds shall 
be tested for adhesion durability as specified in Section 6-31, 
Wet Flex, and shall show no evidence of separation of the coat- 
ing or laminate from the base cloth. 


5-2.4 Helmet outer covers, where provided, and shrouds shall 
be tested for flex durability as specified in Section 6-33, Flex at 
Low Temperature, and shall show no evidence of breaking, 
shattering, or cracking of the coating, laminate, or fabric. 


5-2.5 Helmet outer covers, where provided, and shrouds shall be 
tested for blocking durability as specified in Section 6-34, Resis- 
tance to High-Temperature Blocking, and shall show no blocking. 


5-2.6 The helmet shroud composite consisting of outer shell, 
moisture barrier, and thermal barrier shall be tested for ther- 
mal insulation as specified in Section 6-13, Thermal Protective 
Performance (TPP) Test, and shall have an average thermal 
protective performance (TPP) of not less than 35.0. 


5-2.7 Helmet shrouds shall be individually tested for resistance 
to tearing as specified in Section 6-15, Tear Resistance Test, 
and shall have a tear strength of not less than 98 N (22 Ibf). 


5-2.8 Helmet outer covers, where provided, shall be tested for 
resistance to tearing as specified in Section 6-15, Tear Resistance 
Test, and shall have a tear strength of not less than 22 N (5 Ibf). 


5-2.9 Helmets shall be tested for resistance to impact as specified 
in Section 6-18, Top Impact Resistance Test (Force), and shall 
have no sample transmit a force of more than 3780 N (850 Ibf). 


5-2.10 Helmets shall be tested for resistance to impact as speci- 
fied in Section 6-19, Impact Resistance Test (Acceleration), and 
shall have no sample exceed the maximum acceleration speci- 
fied in Table 5-2.10 Any acceleration duration above 200 Gn 
shall not exceed 3 milliseconds; acceleration duration above 
150 Gn shall not exceed 6 milliseconds. 
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Table 5-2.10 Impact Testing 


Impact Maximum 
Location Acceleration* m : sec/sec ft - sec/sec 
Top 150x Gn 1471.5 4830 
Front 300 x Gn 2943.0 9660 
Sides 300 x Gn 2943.0 9660 
Back 300 x Gn 2943.0 9660 


*Gn denotes gravitational acceleration, which is defined as 9.81 m per 
second per second (32.2 ft per second per second). 


5-2.11 Helmets shall be tested for resistance to penetration as 
specified in Section 6-22, Physical Penetration Resistance Test, 
and shall exhibit no electrical or physical contact between the 
penetration test striker and the headform. 


5-2.12 Helmets shall be tested for resistance to heat as speci- 
fied in Section 6-6, Heat and Thermal Shrinkage Resistance 
Test, and shall meet the following requirements: 


(1) Have no parts of the complete helmet assembly that do 
not contact the headform before this test come in contact 
with the headform as a result of this test 

(2) Have no shell distortion in the back extend more than 40 mm 
(1 5/3 in.) below the original position of the helmet 

(3) Have no distortion of the front and sides of the shell 
extend more than 30 mm (1!/, in.) below the original 
position of the helmet 

(4) Have noseparation, melting, or dripping ofthe retention 
system, energy absorption system, or ear covers 

(5) Havea chin strap closure device remain functional 

(6) Have no ignition of any part of the helmet assembly 

(7) Have no ignition or melting of the product labels 

(8) Have no part of the faceshield component that was not 
below the brim line prior to the test be below the brim 
line after the test 

(9) Have no part of the faceshield component drip 


5-2.13 Helmets shall be tested for resistance to flame as speci- 
fied in Section 6-3, Flame Resistance Test Two, Procedures A 
and C, and shall not show any visible afterflame or glow 5 sec- 
onds after removal from the test flame in each test. 


5-2.14 Helmets shall be tested for resistance to electricity as 
specified in Section 6-36, Electrical Insulation Test One, Pro- 
cedures A and B, and shall not have leakage current exceeding 
3.0 mA in each test. 


5-2.15 Helmets shall be tested for retention ability as specified 
in Section 6-40, Retention System Test, without any break 
occurring and without any resulting slip or stretch of more 
than 20 mm (?/, in.). 


5-2.16 Helmet suspension systems shall be tested for reten- 
tion ability as specified in Section 6-41, Suspension System 
Retention Test, and shall not separate from the helmet shell. 


5-2.17 Helmets shall be tested for shell retention ability as 
specified in Section 6-49, Shell Retention Test, and shall not 
have the helmet shell separate from the helmet suspension 
and retention systems. 


5-2.18 All fabrics used in the construction of helmet shrouds, 
and helmet outer covers where provided, shall be individually 
tested for resistance to flame as specified in Section 6-2, 
Flame Resistance Test One, and shall not have a char length 
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greater than 100 mm (4 in.), shall not show any visible after- 
flame 2 seconds after removal from the test flame, and shall 
not melt or drip. 


5-2.19 All materials used in the construction of helmet shrouds 
and helmet outer covers shall be individually tested for resistance 
to heat as specified in Section 6-6, Heat and Thermal Shrinkage 
Resistance Test, shall not shrink more than 10 percent in any 
direction, and shall not melt, drip, separate, char, or ignite. 


5-2.20 All sewing thread used in the construction of helmets 
shall be made of inherently flame-resistant fiber and shall be 
tested for melting resistance as specified in Section 6-14, 
Thread Melting Test, and shall not melt below 260°C (500°F). 


5-2.21 All helmet metal hardware and all helmet hardware that 
includes metal parts shall be individually tested for resistance to 
corrosion as specified in Section 6-35, Corrosion Resistance 
Test. Metals inherently resistant to corrosion including, but not 
limited to, stainless steel, brass, copper, aluminum, and zinc 
shall show no more than light surface-type corrosion or oxida- 
tion and shall remain functional. Ferrous metals shall show no 
corrosion of the base metal and shall remain functional. 


5-2.22 Labels shall be tested for durability and legibility as 
specified in Section 6-48, Label Durability and Legibility Test 
Two, shall remain in place, and shall be legible. 


5-2.23 Helmets shall be tested for radiant reflective value as spec- 
ified in Section 6-11, Radiant Heat Transmittance Test Three, 
and shall not have a temperature rise of more than 25°C (45°F). 


5-2.24 Helmet faceshield components shall be tested for resis- 
tance to impact as specified in Section 6-20, Faceshield Com- 
ponent Impact Resistance Test, Tests One and Two, and shall 
have no contact with an eye of the headform; nor shall any 
parts of fragments be ejected from the component that could 
contact the eye of the headform. 


5-2.25 Helmet faceshield components shall be tested for 
flame resistance as specified in Section 6-3, Flame Resistance 
Test Two, Procedure B, and shall not show any visible after- 
flame 5 seconds after removal of the test flame. 


5-2.26 Helmet faceshield component lenses shall be tested for 
transmittance of light as specified in Section 6-50, Luminous 
(Visible) Transmittance Test, and shall transmit not less than 
30 percent of the incident visible radiation. 


5-2.27 Helmet faceshields shall be tested for radiant reflective 
capability as specified in Section 6-10, Radiant Reflective Test 
Two, and shall have a radiant reflective value of not less than 
30 seconds. 


5-3 Proximity Protective Glove Performance Requirements. 


5-3.1 The back of the hand of the glove, including the gauntlet 
where provided, shall be tested for radiant reflective capability 
as specified in Section 6-10, Radiant Reflective Test Two, and 
shall have a radiant reflective value of not less than 20 seconds. 


5-3.2 The back of the hand of the glove, including the gaunt- 
let where provided, shall be tested for resistance to delamina- 
tion as specified in Section 6-31, Wet Flex, and shall show no 
signs of cracking on the face or delamination if the base fabric 
is a laminate. 


5-3.3 The back of the hand of the glove, including the gaunt- 
let where provided, shall be tested for adhesion durability as 
specified in Section 6-31, Wet Flex, and shall show no evidence 
of separation of the coating or laminate from the base cloth. 
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5-3.4 The back of the hand of the glove, including the gaunt- 
let where provided, shall be tested for flex durability as speci- 
fied in Section 6-33, Flex at Low Temperature, and shall show 
no evidence of breaking, shattering, or cracking of the coat- 
ing, laminate, or fabric. 


5-3.5 The back of the hand of the glove, including the gaunt- 
let where provided, shall be tested for blocking durability as 
specified in Section 6-34, Resistance to High-Temperature 
Blocking, and shall show no blocking. 


5-3.6 The glove body composite shall be tested for thermal 
insulation as specified in Section 6-13, Thermal Protective Per- 
formance (TPP) Test, and shall have an average thermal pro- 
tective performance rating (TPP) of not less than 35.0. 


5-3.7 Where gauntlets or glove wristlets are provided, the 
glove gauntlet or glove wristlet composite shall be tested for 
thermal insulation as specified in Section 6-13, Thermal Pro- 
tective Performance (TPP) Test, and shall have an average 
TPP rating of not less than 20.0. 


5-3.8 Gloves shall be tested for resistance to heat as specified 
in Section 6-6, Heat and Thermal Shrinkage Resistance Test, 
and shall not melt, separate, or ignite; shall not shrink more 
than 5 percent in length or width; shall be donnable; and shall 
be flexible. 


5-3.9 The innermost separable layer of the glove body com- 
posite that is designed to come into contact with the wearer’s 
skin shall be individually tested for resistance to heat as speci- 
fied in Section 6-6, Heat and Thermal Shrinkage Resistance 
Test, and shall not melt, separate, or ignite. 


5-3.10 The glove body composite shall be tested for thermal 
insulation as specified in Section 6-7, Conductive Heat Resis- 
tance Test One, and shall have a second-degree burn time of 
not less than 10 seconds and shall have a pain time of not less 
than 6 seconds. 


5-3.11 The glove body composites shall be tested for resis- 
tance to flame as specified in Section 6-4, Flame Resistance 
Test Three, and shall not have a char length of more than 
100 mm (4 in.) average and shall not have an afterflame of 
more than 2 seconds average after removal of the test flame. 
The composite shall not melt or drip, and the consumed 
materials shall not exceed 5 percent of the sample speci- 
men’s original weight. 


5-3.12 Where gauntlets or glove wristlets are provided, the 
glove gauntlet or glove wristlet composite shall be tested for 
resistance to flame as specified in Section 6-2, Flame Resis- 
tance Test One, and shall not have a char length of more than 
100 mm (4 in.) average, shall not have an afterflame of more 
than 2 seconds average after removal of the test flame, and 
shall not melt or drip. 


5-3.13 All sewing thread used in the construction of gloves, 
and wristlets or gauntlets, shall be made of an inherently 
flame-resistant fiber and shall be tested for melting resistance 
as specified in Section 6-14, Thread Melting Test, and shall not 
melt below 260°C (500°F). 


5-3.14* The glove body composites and seams shall be tested 
for resistance to liquid or blood-borne pathogens as specified 
in Section 6-30, Viral Penetration Resistance Test, and shall 
allow no penetration of the Phi-X-174 bacteriophage for at 
least 1 hour. 


5-3.15* Glove body composites and seams shall be tested for 
resistance to liquid penetration as specified in Section 6-29, 
Liquid Penetration Resistance Test, and shall allow no pene- 
tration of test liquids for at least 1 hour. 


5-3.16 The glove body composite shall be tested for resistance 
to cut as specified in Section 6-25, Cut Resistance Test, and 
shall have a cut distance resistance of more than 25 mm (1 in.). 


5-3.17 The glove gauntlet or glove wristlet composite, if differ- 
ent from the glove body composite, shall be tested for resistance 
to cut as specified in Section 6-25, Cut Resistance Test, and shall 
have a cut distance resistance of more than 25 mm (1 in.). 


5-3.18 The glove body composite shall be tested for resistance 
to puncture as specified in Section 6-23, Puncture Resistance 
Test One, and shall not be punctured under an average 
applied force of 4 kg (8.8 Ib). 


5-3.19 Glove specimens shall be tested for hand function as spec- 
ified in Section 643, Glove Hand Function Test, and shall have an 
average percent of barehand control not exceeding 300 percent. 


5-3.20 Glove knit wristlet material(s) shall be tested for mate- 
rial strength as specified in Section 6-16, Burst Strength Test, 
and shall have a burst strength of not less than 225 N (50 Ibf). 


5-3.21 Glove knit wristlet seams shall be tested for seam strength 
as specified in Section 6-17, Seam Breaking Strength Test, and 
shall have a breaking strength of not less than 182 N (41 Ibf). 


5-3.22 Gloves shall be tested for grip as specified in Section 6-44, 
Grip Test, and shall have a weight. pulling capacity not less than 
80 percent of the bare-hand control value. 


5-3.23 Gloves shall be tested for resistance to leakage as spec- 
ified in Section 6-38, Overall Liquid Integrity Test One, and 
shall show no leakage. 


5-3.24* Gloves shall be tested for ease of donning as specified in 
Section 6-42, Liner Retention Test, and shall have the final don- 
ning time not exceed the baseline donning time plus 20 seconds. 


5-3.25 Labels shall be tested for durability and legibility as 
specified in Section 6-49, Label Durability and Legibility Test 
One, shall remain in place, and shall be legible. 


5-4 Protective Footwear Performance Requirements. 


5-4.1 Footwear shall be tested for resistance to heat as speci- 
fied in Section 6-6, Heat and Thermal Shrinkage Resistance 
Test, and shall not have any part of the footwear melt, sepa- 
rate, or ignite; shall not shrink more than 5 percent in any 
dimension; and shall have all components remain functional. 


5-4.2 Footwear shall be tested for thermal insulation as speci- 
fied in Section 6-9, Radiant Heat Resistance Test, and the tem- 
perature of the lining surface in contact with the skin shall not 
exceed 44°C (111°F). 


5-4.3 Footwear shall be tested for thermal insulation as speci- 
fied in Section 6-7, Conductive Heat Resistance Test One, and 
the temperature of the upper lining surface in contact with 
skin shall not reach 44°C (111°F) in 10 minutes or less. 


5-4.4 Footwear shall be tested for thermal insulation as speci- 
fied in Section 6-8, Conductive Heat Resistance Test Two, and 
the temperature of the insole surface in contact with the foot 
shall not exceed 44°C (111°F). 


5-4.5 Footwear, with components in place, shall be tested for 
resistance to flame as specified in Section 6-5, Flame Resis- 
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tance Test Four, and shall not have an afterflame of more than 
2 seconds, shall not melt or drip, and shall not exhibit any 
burn-through. 


5-4.6 All sewing thread used in the construction of footwear 
shall be made of an inherently flame-resistant fiber, shall be 
tested for melting resistance as specified in Section 6-14, 
Thread Melting Test, and shall not melt below 260°C (500°F). 


5-4.7 Footwear shall be tested for resistance to water as speci- 
fied in Section 6-39, Overall Liquid Integrity Test Two, and 
shall show no water penetration. 


5-4.8 The footwear upper material composite, upper seams, 
and vamp seams shall be tested for resistance to liquid pene- 
tration as specified in Section 6-29, Liquid Penetration Resis- 
tance Test, and shall allow no penetration of the test liquids 
for at least 1 hour. 


5-4.9 The footwear upper material composite, upper seams, 
and vamp seams shall be tested for resistance to liquid or 
blood-borne pathogens as specified in Section 6-30, Viral Pen- 
etration Resistance Test, and shall allow no penetration of the 
Phi-X-174 bacteriophage for at least 1 hour. 


5-4.10 Footwear shall be tested for resistance to puncture as 
specified in Section 6-23, Puncture Resistance Test One, and 
shall not puncture the footwear upper under an average 
applied force of 6 kg (13 Ib). 


5-4.11 Footwear shall be tested for resistance to puncture as 
specified in Section 6-24, Puncture Resistance Test Two, and 
shall not allow puncture through the sole area and the heel 
area at a force load of less than 1211.6 N (272 Ibf). 


5-4.12 Footwear shall be tested for resistance to cut as speci- 
fied in Section 6-25, Cut Resistance Test, and shall have a cut 
distance resistance of more than 25 mm (1 in.). 


5-4.13* Footwear shall be tested for resistance to slipping as 
specified in Section 6-46, Slip Resistance Test. The soles shall 
have a static coefficient of 0.75 or greater in a dry condition, 
and they shall have a static coefficient of 0.50 or greater in a 
wet condition. 


5-4.14 Footwear shall be tested for resistance to abrasion as 
specified in Section 6-26, Abrasion Resistance Test, and the 
sole with heel shall have an abrasion index of not less than 100. 


5-4.15 Footwear shall be tested for resistance to electricity as 
specified in Section 6-37, Electrical Insulation Test Two, and 
shall have no leakage in excess of 5.0 mA. 


5-4.16 Footwear toes shall be tested for resistance to impact and 
compression as specified in Section 6-21, Impact and Compres- 
sion Tests, shall have an impact requirement of 100 J (74 ft-lb), 
and shall have a compression requirement of 11,120 N (2500 
lbf) with a minimum clearance of at least 13 mm (1/9 in.). 


5-4.17 Footwear ladder shanks shall be tested for resistance to 


bending as specified in Section 6-45, Ladder Shank Bend Resis- 
tance Test, and shall not deflect more than 6 mm (!/, in.). 
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5-4.18 Footwear stud posts and eyelets shall be tested for 
attachment strength as specified in Section 6-53, Eyelet and 
Stud Post Attachment Test, and shall have a minimum detach- 
ment strength of 294 N (66 Ibf). 


5-4.19 All footwear metal hardware and all footwear hardware 
that includes metal parts including, but not limited to, toe cap, 
ladder shank, puncture-resistant device, and components 
shall be individually tested for resistance to corrosion as spec- 
ified in Section 6-35, Corrosion Resistance Test. Metals inher- 
ently resistant to corrosion including, but not limited to, 
stainless steel, brass, copper, aluminum, and zinc shall show 
no more than light surface-type corrosion or oxidation. Fer- 
rous metals shall show no corrosion of the base metal. All com- 
ponents shall remain functional. 


5-4.20 Labels shall be tested for durability and legibility as spec- 
ified in Section 6-47, Label Durability and Legibility Test One, 
shall remain in place, and shall be legible to the unaided eye. 


5-4.21 Footwear shall be tested for radiant reflective capability 
as specified in Section 6-10, Radiant Reflective Test Two, and 
shall have a radiant reflective value of not less than 20 seconds. 


5-5 Protective Wristlet Interface Component Performance 
Requirements. 


5-5.1 Wristlets shall be tested for thermal insulation as specified 
in Section 6-13, Thermal Protective Performance (TPP) Test, 
and shall have a thermal protective performance (TPP) of not 
less than 20.0. 


5-5.2 Wristlet material(s) shall be individually tested for 
resistance to flame as specified in Section 6-2, Flame Resis- 
tance Test One, and shall not have a char length of more 
than 100 mm (4 in.) average, shall not have an afterflame of 
more than 2 seconds average, and shall not melt or drip. 


5-5.3 Wristlet material(s) shall be individually tested for 
resistance to heat as specified in Section 6-6, Heat and Ther- 
mal Shrinkage Resistance Test, and shall not shrink more 
than 10 percent in any direction. 


5-5.4 Wristlet material(s) shall be individually tested for resis- 
tance to heat as specified in Section 6-6, Heat and Thermal 
Shrinkage Resistance Test, and shall not melt, separate, or ignite. 


5-5.5 Wristlet material(s) shall be individually tested for resis- 
tance to shrinkage as specified in Section 6-27, Cleaning Shrink- 
age Resistance Test, and shall not shrink more than 5 percent 
in any direction. 


5-5.6 All sewing thread used in the construction of wristlets 
shall be made of an inherently flame-resistant fiber, shall be 
tested for melting resistance as specified in Section 6-14, 
Thread Melting Test, and shall not melt below 260°C (500°F). 


5-5.7 Knit wristlet material(s) shall be tested for material 
strength as specified in Section 6-16, Burst Strength Test, and 
shall have a burst strength of not less than 225 N (50 Ibf). 


5-5.8 Knit wristlet seams shall be tested for seam strength as 
specified in Section 6-17, Seam Breaking Strength Test, and 
shall have a breaking strength of not less than 18.5 kg (41 Ib). 
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Chapter 6 Test Methods 


6-1 Sample Preparation Procedures. 
6-1.1 Application. 


6-1.1.1 The sample preparation procedures contained in this 
section shall apply to each test method in this chapter, as spe- 
cifically referenced in the sample preparation section of each 
test method. 


6-1.1.2 Only the specific sample preparation procedure or 
procedures referenced in the sample preparation section of 
each test method shall be applied to that test method. 


6-1.2 Washing and Drying Procedure for Garment 
Components, Gloves, Shrouds, and Wristlets. 


6-1.2.1 Specimens shall be subjected to five cycles of washing 
and drying in accordance with the procedure specified in 
Machine Cycle 1, Wash Temperature V, and Drying Procedure 
Ai of AATCC 135, Dimensional Changes in Automatic Home Laun- 
dering of Woven and Knit Fabrics. 


6-1.2.2 A laundry bag shall not be used. 


6-1.3 Room Temperature Conditioning Procedure for Garments, 
Helmets, Gloves, Footwear, and Faceshield Components. 


6-1.3.1 Garment, glove, and footwear specimens shall be con- 
ditioned ata temperature of 21°C, +3°C (70°F, +5°F) and a rel- 
ative humidity of 65 percent, +5 percent until equilibrium is 
reached, as determined in accordance with Section 4 of Fed- 
eral Test Method Standard 191A, Textile Test Methods, or for at 
least 24 hours, whichever is shorter. Specimens shall be tested 
within 5 minutes after removal from conditioning. 


6-1.3.2 Helmet and faceshield component specimens shall be 
conditioned at a temperature of 21°C, +3°C (70°F, £5?F) anda 
relative humidity of 25 percent to 50 percent. Specimens shall 
be tested within 5 minutes after removal from conditioning. 


6-1.4 Low-Temperature Environmental Conditioning 
Procedure for Helmets. 


6-1.4.1 Sample specimens shall be conditioned by exposing 
them to a temperature of —32°C, +1°C (—25°F, +2°F) for at 
least 4 hours. 


6-1.4.2 The impact/penetration test shall be completed 
within 15 seconds, +5 seconds after removal from the cold 
temperature environment, or the specimens shall be recondi- 
tioned before testing. 


6-1.5 Convective Heat Conditioning Procedure for Helmets, 
Gloves, Footwear, Moisture Barriers, Moisture Barrier Seams, 
and Labels. Samples shall be conditioned by exposing them 
to the procedures specified in 6-6.4 and in 6-6.5.2 through 
6-6.5.5, with the following modifications: 


(a) The oven preheat specified in 6-6.4.3 shall be stabilized 
at 141°C, +6°/—0°C [285°F, +10°/—0°F] for helmets, moisture 
barriers, and moisture barrier seams. 

(b) The oven preheat specified in 6-6.4.3 shall be stabilized 
at 177°C, +6°/—0°C [350°F, +10°/—0°F] for gloves only. 

(c) The specimen exposure time specified in 6-6.5.4 shall 
begin when the test thermocouple reading remains at 141°C, 
+6°/—0°C [285°F, +10°/—0°F] for the duration of the test. 

(d) The specimen removal and pass/fail inspection speci- 
fied in 6-6.5.5 and 6-6.5.6 shall be disregarded. 


(e) After 10 minutes, +15/—0 seconds, the specimen shall 
be removed and subjected to the required testing. 

(f) For helmet specimens, the required testing shall be 
performed within 15 seconds, +5 seconds, or the specimen 
shall be discarded and a new specimen shall be conditioned 
and tested as specified in this section. 

(g) For glove specimens, the required testing shall be per- 
formed within 24 hours, +1 hour. 


6-1.6 Radiant Heat Environmental Conditioning Procedure 
for Helmets. 


6-1.6.1 Sample helmets shall be conditioned by exposing the 
area to be impacted/penetrated to a radiant heat source. The 
top, sides, front, and back test areas to be impacted/pene- 
trated shall be as specified in Figure 6-1.6.1. 


FIGURE 6-1.6.1 Helmet test areas and landmarks. 
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6-1.6.2 The area to be impacted/penetrated shall be exposed 
to an irradiance of 1.0 W/cm?, +0.1 W/cm? for a length of 
time determined by exposure of a radiant heat transducer. 
The heat source shall be removed and the helmet shall be 
tested. The helmet shall be impacted/penetrated in 15 sec- 
onds, +5 seconds after removal from the conditioning envi- 
ronment, or the helmet shall be cooled to room temperature 
and reconditioned before testing. 


6-1.6.3 The radiometer shall have a spectral response flat 
within +3 percent over a range of at least 1.0 u to 10.1 u and 
an overall accuracy of at least +5 percent of the reading. 


6-1.6.4 The radiant panel shall have an effective radiating sur- 
face at least 152 mm, +6 mm (6 in., t! /, in.) square. The spectral 
radiant emittance curve of the radiant panel shall be that of a 
blackbody at a temperature of 1000°K, +200°K (1340°F, +360°F). 


6-1.6.5 The radiant heat transducer shown in Figure 6-1.6.5 
shall be constructed from sheet copper, ASTM B 152, Specifica- 
tion for Copper Sheet, Strip Plate, and Rolled Bar, Type 110 ETP, 
half hard, 0.64 mm, +0.05 mm (0.025 in., +0.002 in.) thick and 
51 mm, +0.4 mm (2 in., +0.02 in.) square. A constantan wire 
0.81 mm, +0.05 mm (0.032 in., +0.002 in.) in diameter and an 
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iron wire of the same diameter shall be silver soldered 15 mm, 
+1 mm (9/in., 3/64 in.) from the edges of the copper sheet 
on the same side, as shown in Figure 6-1.6.5. The side of the 
copper sheet opposite that with the wires attached shall be 
painted flat black. The resulting transducer is a Type J thermo- 
couple that shall be used in conjunction with appropriate 
instrumentation to monitor the heat exposure to which the 
helmet is to be subjected. 


FIGURE 6-1.6.5 Radiant heat transducer. 
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6-1.6.6 Sample helmets shall be mounted in the position to be 
conditioned. The point of impact or penetration on the hel- 
met shell shall be determined in accordance with the specific 
test to be performed. The helmet shall be removed tempo- 
rarily, and a radiometer shall be located at that point perpen- 
dicular to and facing away from the helmet surface. 


6-1.6.7 The radiant panel shall be introduced in front of 
the radiometer with its effective radiating surface parallel to 
the plane tangent to the helmet surface at the center of the 
impact/penetration site on the helmet. The radiant panel 
shall be adjusted to obtain a stable uniform irradiance of 
1.0 W/cm?, +0.1 W/cm? over a minimum 76-mm (3-in.) 
diameter circle located on the above plane and centered at 
the center of impact or penetration. Stability shall be 
achieved when the irradiance changes by less than 10 per- 
cent during a 3-minute period. 


6-1.6.8* The radiometer shall be replaced with the radiant heat 
transducer. The center of the transducer shall be positioned with 
its center coincident with the center of the impact/penetration 
site on the helmet and parallel to the plane tangent to the helmet 
surface at that point. The flat black surface of the transducer shall 
face the radiant panel. The time required for the transducer to 
reach a temperature of 260°C (500?F) shall be recorded. That 
time shall be 2! /, minutes, +15 seconds. A closed insulated cham- 
ber shall be required to achieve this exposure time. 


6-1.6.9 The chamber and helmet shall be stabilized at 25?C, 
+5°C (77°F, +9°F). The helmet shall be positioned in the cham- 
ber in the same position specified in 6-1.6.6. The helmet shall 
be subjected to the exposure conditions specified in 6-1.6.1 for 
the time recorded in 6-1.6.8. The exposure time shall be not less 
than the time recorded in 6-1.6.8 nor more than 5 seconds 
longer than that time. 


6-1.7 Wet Conditioning Procedure for Helmets and 
Faceshield Component. 


6-1.7.1 Sample specimens shall be conditioned by immersing 
them in water at a temperature of 20°C to 28°C (68°F to 82°F) 
for at least 4 hours but not more than 24 hours. 
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6-1.7.2 The specimen shall be tested within 10 minutes after 
removal from water. 


6-1.8 Wet Conditioning Procedure for Gloves. 


6-1.8.1 Specimens shall be conditioned by complete immer- 
sion in water at a temperature of 21°C, +3°C (70°F, +5°F) for 
2 minutes, +30/—0 seconds. 


6-1.8.2 Specimens shall be removed from water, hung in a ver- 
tical position, fingertips up, for 5 minutes, +30/—0 seconds, 
and laid horizontally with AATCC textile blotting paper both 
under and over the specimen under a weight of 0.0020 kg/ 
cm?, +0.0002 kg/cm? (0.50 psi, +0.05 psi) for a period of 20 
minutes, +30 seconds in accordance with paragraph 7.2 of 
AATCC 70, Test Method for Water Repellency: Tumble Jar Dynamic 
Absorption Test. 


6-1.9 Wet Conditioning Procedure for Footwear. 


6-1.9.1 Where indicated, samples shall be preconditioned by 
immersion in tap water of 21°C (70°F) for 1 hour, +5 minutes. 


6-1.9.2 Samples shall be drained upside down for 5 minutes, 
+0/-—30 seconds. 


6-1.9.3 Testing shall be done 5 minutes, +30 seconds after 
draining. 


6-1.10 Flexing Procedure for Gloves. 


6-1.10.1 Glove specimens shall be selected to fit the individual 
test subject. 


6-1.10.2 The test subject shall don the glove specimen and 
shall flex the glove specimen by making a tight fist 10 times 
during a 30-second period. 


6-2 Flame Resistance, Test One. 
6-2.1 Application. 


6-2.1.1 This test method shall apply to proximity protective 
garment textiles, wristlets, gauntlets, helmet outer covers, 
shrouds, and faceshields. 


6-2.1.2 Modifications to this test method for testing woven 
textile materials shall be as specified in 6-2.8. 


6-2.1.3 Modifications to this test method for testing knit tex- 
tile materials shall be as specified in 6-2.9. 


6-2.1.4 Modifications to this test method for testing non- 
woven textile materials shall be as specified in 6-2.10. 


6-2.1.5 Modifications to this test method for testing small spec- 
imens not meeting the specimen size requirements in 6-2.2.1 
shall be tested as specified in 62.11. 


6-2.2 Specimens. 


6-2.2.1 Specimens shall consist of a 75-mm x 300-mm (3-in. x 
12-in.) rectangle with the long dimension parallel either to the 
warp or the filling, to the wale or coarse, or to the machine or 
cross-machine direction of the material. 


6-2.2.2 Each separable layer of multilayer material systems or 
composites shall be individually tested. 


6-2.3 Sample Preparation. 


6-2.3.1 Specimens shall be tested both before and after being 
subjected to the procedure specified in 6-1.2. 
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6-2.3.2 All specimens to be tested shall be conditioned as 
specified in 6-1.3. 


6-2.4 Apparatus. The test apparatus specified in Method 
5903.1, “Flame Resistance of Cloth; Vertical,” of Federal Test 
Method Standard 191A, Textile Test Methods, shall be used. 


6-2.5 Procedure. 


6-2.5.1 Flame resistance testing shall be performed in accor- 
dance with Method 5903.1, “Flame Resistance of Cloth; Verti- 
cal,” of Federal Test Method Standard 191A, Textile Test Methods. 


6-2.5.2 Each specimen shall be examined for evidence of 
melting or dripping. 


6-2.6 Report. 


6-2.6.1 Afterflame time and char length shall be reported for 
each specimen. The average afterflame time and char length 
for each material in each direction tested shall be calculated 
and reported. The afterflame time shall be reported to the near- 
est 0.2 second and the char length to the nearest 3 mm (!/g in.). 


6-2.6.2 Observations of melting or dripping for each speci- 
men shall be reported. 


6-2.7 Interpretation. 


6-2.7.1 Pass/fail performance shall be based on any observed 
melting or dripping, the average afterflame time, and the aver- 
age char length. 


6-2.7.2 Failure in either direction shall constitute failure of 
the material. 


6-2.8 Specific Requirements for Testing Woven Textile Materials. 


6-2.8.1 Five specimens from each ofthe warp and filling direc- 
tions shall be tested. No two warp specimens shall contain the 
same warp yarns, and no two filling specimens shall contain 
the same filling yarns. 


6-2.8.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 


6-2.8.3 Testing shall be performed as specified in 6-2.2 
through 6-2.7. 


6-2.9 Specific Requirements for Testing Knit Textile Materials. 


6-2.9.1 Five specimens from each of the wale and course 
directions shall be tested. 


6-2.9.2 Samples for conditioning shall include material that is 
a minimum of 75 mm x 300 mm (3 in. x 12 in.). 


6-2.9.3 Testing shall be performed as specified in 6-2.2 
through 6-2.7. 


6-2.10 Specific Requirements for Testing Nonwoven Textile 
Materials. 


6-2.10.1 Five specimens from each of the machine and cross- 
machine directions shall be tested. 


6-2.10.2 Samples for conditioning shall include material that 
is a minimum of 75 mm x 305 mm (3 in. x 12 in.). 


6-2.10.3 Testing shall be performed as specified in 6-2.2 
through 6-2.7. 


6-2.11 Specific Requirements for Testing Small Specimens. 


6-2.11.1 Five specimens attached to the textile layer as used in 
the proximity protective garments shall be tested. The speci- 


mens shall be attached to the textile layer such that the bottom 
edge of the item coincides with the bottom edge of the textile 
support layer. 


6-2.11.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of the textile layer on which the small specimens are 
attached. 


6-2.11.3 Testing shall be performed as specified in 6-2.2 
through 6-2.7. Char length shall not be measured. 


6-3 Flame Resistance, Test Two. 


6-3.1 Application. This test method shall apply to protective 
helmets and faceshields. 


6-3.2 Specimens. Specimens shall be selected as specified in 
2-3.12. 


6-3.3 Sample Preparation. No sample conditioning shall be 
performed. 


6-3.4 Apparatus. 
6-3.4.1 A standard Bunsen burner shall be used. 


6-3.4.2 The Bunsen burner shall be fueled by a bottled meth- 
ane gas, lab grade or better, of 3.72 x 107 J/m?, +1.8 x 109 J/m? 
(1000 Btu /ft?, +50 Btu/ft?). 


6-3.4.3 A control valve system with a delivery rate designed to 
furnish gas to the burner under a pressure of 0.0020 kg/cm?, 
+0.0004/—0.0 kg/cm? (0.5 psi, 40.1/—0.0 psi) at the burner 
shall be utilized. 


6-3.4.4 The barrel of the Bunsen burner shall be 12 mm, +3 mm 
(1/gin., +!/g in.) in diameter. A flame spreader shall not be used. 


6-3.5 Procedure A. 


6-3.5.1 Sample helmets shall be seated on the ISO size J head- 
form specified in Figure 6-19.4.1 and shall be positioned 
according to the helmet's positioning index. The test setup 
shall be as shown in Figure 6-3.5.1. 


FIGURE 6-3.5.1 Test Procedure A. 


90? 


6-3.5.2 The tip of the inner cone of a Bunsen burner flame of 
25 mm to 38 mm (1 in. to 1!/5 in.) in length shall be placed at 
the outer edge of the helmet shell at the front, sides, and rear. 
Where a helmet hanger is provided, the test flame shall be 
applied off the edge of the helmet hanger at the shell edge. 


6-3.5.3 After 15 seconds, +1/—0 second, the flame shall be 
removed and the duration of the afterflame and afterglow 
shall be measured. 
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6-3.6 Procedure B. 


6-3.6.1 Specimens of faceshield components shall be attached to 
an appropriate test fixture so that the lower edge of the specimen 
is exposed. The test setup shall be as shown in Figure 6-3.6.1. 


FIGURE 6-3.6.1 Test Procedure B. 


/ 


6-3.6.2 The tip of the inner cone of a Bunsen burner flame 
25 mm to 38 mm (1 in. to 11/5 in.) in length shall be placed 
on the outer edge of the specimen at the lowest exposed edge 
of the specimen. The burner shall be held to the test point of 
the specimen at an angle of 45 degrees, +10 degrees. 


6-3.6.3 After 15 seconds, +1/—0 second, the flame shall be 
removed and the duration of afterflame and afterglow shall 
be measured. 


6-3.7 Procedure C. 


6-3.7.1 Sample helmets shall be seated on the ISO size J head- 
form specified in Figure 6-19.4.1 and shall be positioned 
according to the helmet's positioning index. The helmet 
shall be positioned under the radiant heat source specified in 
6-1.6.4, with the basic plane of the headform parallel to the 
radiant heat source as shown in Figure 6-3.7.1. 


FIGURE 6-3.7.1 Test Procedure C. 


Radiant heat source 


45° 


6-3.7.2 Sample helmets shall be positioned so that the area to 
be tested receives a radiant flux of 1.0 W/cm?, +0.1 W/cm?. 
After 60 seconds, +5/—0 seconds exposure to the radiant flux 
and without removing the radiant heat source, the tip of the 
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inner cone of a Bunsen burner flame 25 mm to 38 mm (1 in. to 
1!/, in.) in length shall be placed against the helmet test area 
so that the flame creates an angle of 45 degrees, +10 degrees 
with the plane tangent to the test area at the point of contact. 


6-3.7.3 After 15 seconds, +1/—0 seconds the flame shall be 
removed and the duration of afterflame and afterglow shall 
be measured. 


6-3.8 Report. 


6-3.8.1 Afterflame and afterglow times shall be reported for 
each specimen at each flame impingement location. 


6-3.8.2 The afterflame and afterglow times shall be reported 
to the nearest 0.2 second. 


6-3.9 Interpretation. Pass/fail performance shall be based on 
the longest measured afterflame and afterglow times. 


6-4 Flame Resistance, Test Three. 


6-4.1 Application. This test method shall apply to proximity 
protective gloves. 


6-4.2 Specimens. 


64.2.1 Each specimen to be tested shall be a rectangle at least 
50 mm x 150 mm (2 in. x 6 in.). Specimens shall be the compos- 
ites used in actual glove construction consisting of each single 
layer, with all layers arranged in proper order. In each test, the 
specimen's normal outer surface shall be exposed to the flame. 


6-4.2.2 Three specimens shall be tested for each material. 


6-4.2.3 If a proposed glove construction has stitched- 
through seams, three additional specimens containing these 
seams shall be tested. The seams shall be in the direction of 
the 150-mm (6-in.) dimension. 


6-4.3 Sample Preparation. 


6-4.3.1 Specimens shall be tested both before and after being 
subjected to the procedure specified in 6-1.2. 


6-4.3.2 All specimens to be tested shall be conditioned as 
specified in 6-1.3. 


6-4.3.3 Samples to be conditioned shall be the composites 
used in actual glove construction consisting of each single 
layer, with all layers arranged in proper order and stitched 
along the edges using the same thread as used in the construc- 
tion of the glove. 


6-4.4 Apparatus. 


64.4.1 The test apparatus specified in Method 5905.1, “Flame 
Resistance of Material; High Heat Flux Flame Contact,” of Fed- 
eral Test Method Standard 191A, Textile Test Methods, shall be used. 


6-4.4.2 A freestanding flame height indicator shall be used to 
assist in adjusting the burner flame height. The indicator shall 
marka flame height of 76 mm (3 in.) above the top of the burner. 


6-4.4.3 A specimen support assembly shall be used that consists 
ofa frame and steel rod of 2 mm (1/46 in.) in diameter to support 
the specimen in an L-shaped position, as shown in Figure 6-4.4.3. 
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FIGURE 6-4.4.3 Relationship of test material to burner. 
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64.4.4 The horizontal portion of the specimen shall be not less 
than 50 mm (2 in.), and the vertical portion shall be not less 
than 100 mm (4 in.). The specimen shall be held at each end by 
spring clips under light tension, as shown in Figure 6-4.4.3. 


6-4.5 Procedure. 


6-4.5.1 A balance shall be used to determine the weight of each 
specimen to the nearest 0.1 g (0.04 oz) before and after testing. 


6-4.5.2 The burner shall be ignited and the test flame shall be 
adjusted to a height of 75 mm (3 in.) with the gas on/off valve 
fully open and the air supply completely and permanently off, 
because it is important that the flame height be closely con- 
trolled. The 75-mm (3-in.) height shall be obtained by adjust- 
ing the orifice in the bottom of the burner so that the top of 
the flame is level with the marked flame height indicator. 


6-4.5.3 With the specimen mounted in the support assembly, 
the burner shall be moved so that the middle of the folded 
corner projects into the flame 38 mm (11/5 in.), as shown in 
Figure 6-4.4.3. 


6-4.5.4 The burner flame shall be applied to the specimen for 
12 seconds. After 12 seconds, the burner shall be removed. 


6-4.5.5 The afterflame time shall be measured as the time, in 
seconds, to the nearest 0.2 second, that the specimen contin- 
ues to flame after the burner is removed from the flame. 


6-4.5.6 Each layer ofthe specimen shall be examined for melt- 
ing or dripping. 

6-4.5.7 Each tested sample shall be reconditioned as specified 
in 6-1.3 and then weighed to the nearest 0.1 g (0.04 oz). 


6-4.5.8 The specimen then shall be further examined for char 
length. The char length shall be determined by measuring the 
length of the tear through the center of the charred area as 
specified in 6-4.5.8.1 through 6-4.5.8.4. 


64.5.8.1 The specimen shall be folded lengthwise and creased, by 
hand, along a line through the highest peak of the charred area. 


6-4.5.8.2 The hook shall be inserted into a hole punched in 
the specimen that is 6 mm (!/, in.) in diameter or less. The 


hole shall be punched out for the hook at one side of the 
charred area that is 6 mm (!/, in.) from the adjacent outside 
edge, at the point where the specimen contacted the steel rod, 
and 6 mm (!/, in.) in from the lower end. 


6-4.5.8.3 A weight of sufficient size so that the weight and 
hook together equal the total tearing weight required by 
Table 6-4.5.8.3 shall be attached to the hook. The total tearing 
weight for determining char length shall be based on the 
weight of the composite specimen and shall be determined 
from Table 6-4.5.8.3. 


Table 6-4.5.8.3 Determining Tearing Weight 


Specified Weight per Square Yard Total Tearing Weight for 
of Material Before Any Fire- Determining Charred 


Retardant Treatment or Coating Length 
g/ m? oz/ yd? kg Ib 
69-203 2.0-6.0 0.1 4 
over 203-508 over 6.0-15.0 0.2 1/9 
over 508-780 over 15.0-23.0 0.3 3/4 
over 780 over 23.0 0.45 1 


6-4.5.8.4 A tearing force shall be applied gently to the speci- 
men by grasping the side of the material at the edge of the 
char opposite the load and raising the specimen and weight 
clear of the supporting surface. The end of the tear shall be 
marked off on the edge and the char length measurement 
made along the undamaged edge. 


6-4.6 Report. 


6-4.6.1 The afterflame time and char length shall be reported 
for each specimen. The average afterflame time and char 
length shall also be calculated and reported. The afterflame 
time shall be reported to the nearest 0.2 second and the char 
length to the nearest 2.5 mm (3/39 in.). 


6-4.6.2 The percent of specimen consumed shall be calcu- 
lated using the following formula: 


W-R 


Percent consumed = x 100 


where: 
W = original preconditioned weight 
R = conditioned weight 24 hours after testing 


The percent consumed shall be reported for each specimen 
to the nearest 0.1 percent. The average percent consumed 
shall be calculated and reported to the nearest 0.1 percent. 


6-4.6.3 Observations of melting or dripping for each speci- 
men shall be reported. 


6-4.7 Interpretation. Pass/fail performance shall be based on 
melting or dripping, the average afterflame time, and the aver- 
age char length. 


6-5 Flame Resistance, Test Four. 


6-5.1 Application. This test method shall apply to proximity 
protective footwear. 
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6-5.2 Specimens. Three complete footwear items shall be tested. 
6-5.3 Sample Preparation. 

6-5.3.1 Samples for conditioning shall be whole boots. 
6-5.3.2 Specimens shall be conditioned as specified in 6-1.3. 
6-5.4 Apparatus. 


6-5.4.1 The test apparatus specified in Method 5905.1, *Flame 
Resistance of Material; High Heat Flux Flame Contact," of Fed- 
eral Test Method Standard 191A, Textile Test Methods, shall be used. 


6-5.4.2 A freestanding flame height indicator shall be used to 
assist in adjusting the burner flame height. The indicator shall 
mark a flame height of 75 mm (3 in.) above the top of the burner. 


6-5.4.3 A specimen support assembly shall be used to support 
the footwear specimen above the burner flame. 


6-5.5 Procedure. 


6-5.5.1 The burner shall be ignited and the test flame shall be 
adjusted to a height of 75 mm (3 in.) with the gas on/off valve 
fully open and the air supply completely and permanently off, 
as it is important that the flame height be closely controlled. 
The 75-mm (3-in.) height shall be obtained by adjusting the 
orifice in the bottom of the burner so that the top of the flame 
is level with the marked flame height indicator. 


6-5.5.2 With the specimen mounted in the support assembly, 
the burner shall be moved so that the flame contacts the spec- 
imen at a distance of 38 mm (1!/g in.) at the angles in the 
areas shown in Figure 6-5.5.2. 


FIGURE 6-5.5.2 Test areas. 


90° 


6-5.5.3 The burner flame shall be applied to the specimen for 
12 seconds. After 12 seconds, the burner shall be removed. 


6-5.5.4 The afterflame time shall be measured as the time, in 
seconds, to the nearest 0.2 second, that the specimen contin- 
ues to flame after the burner is removed from the flame. 


6-5.5.5 Following the flame exposure, the specimen shall be 
removed and examined for burn-through. Each layer of the 
specimen shall be examined for melting or dripping. 


6-5.6 Report. 


6-5.6.1 The afterflame time shall be reported for each speci- 
men. The average afterflame time shall be calculated and 
reported. The afterflame time shall be reported to the nearest 
0.2 second. 


6-5.6.2 Observations of burn-through, melting, or dripping 
for each specimen shall be reported. 
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6-5.7 Interpretation. Pass/fail performance shall be based on 
any observed burn-through, melting or dripping, and the aver- 
age afterflame time. 


6-6 Heat and Thermal Shrinkage Resistance Test. 
6-6.1 Application. 


6-6.1.1 This test method shall apply to proximity protective 
garment textiles, hardware, moisture barrier seams, wristlet, 
helmet shroud materials, helmet outer cover materials, inner- 
most glove liner materials, and label materials; proximity pro- 
tective helmets, proximity protective gloves, and proximity 
protective footwear. 


6-6.1.2 Modifications to this test method for testing garment 
outer shell, moisture barrier, thermal barrier, winter liner, 
helmet shrouds, and innermost glove liner materials shall be 


as specified in 6-6.8. 


6-6.1.3 Modifications to this test method for testing garment 
moisture barrier seams shall be as specified in 6-6.9. 


6-6.1.4 Modifications to this test method for testing other 
materials including, but not limited to, padding, reinforce- 
ments, labels, interfacing, binding, hanger loops, and 
emblems or patches shall be as specified in 6-6.10. 


6-6.1.5 Modifications to this test method for testing hardware 
shall be as specified in 6-6.11. 


6-6.1.6 Modifications to this test method for testing helmets 
shall be as specified in 6-6.12. 


6-6.1.7 Modifications to this test method for testing gloves 
shall be as specified in 6-6.13. 


6-6.1.8 Modifications to this test method for testing footwear 
shall be as specified in 6-6.14. 


6-6.2 Specimens. 


6-6.2.1 Only heat resistance testing shall be conducted on a 
minimum of three specimens for each moisture barrier seam, 
hardware item, glove liner material, label material, other prox- 
imity protective garment materials, helmets, and footwear not 
specified in 6-6.2.2. 


6-6.2.2 Both heat and thermal shrinkage resistance testing 
shall be conducted on a minimum of three specimens for each 
garment outer shell, moisture barrier, thermal liner, and win- 
ter liner and on whole gloves and footwear. Each separable 
layer of multilayer material systems or composites shall be 
tested as an individual layer. 


6-6.3 Sample Preparation. All specimens to be tested shall be 
conditioned as specified in 6-1.3. 


6-6.4 Apparatus. 


6-6.4.1 The test oven shall be a horizontal flow circulating 
oven with minimum interior dimensions so that specimens 
can be suspended and are at least 51 mm (2 in.) from any inte- 
rior oven surface or other test specimens. 


6-6.4.2 The test oven shall have an airflow rate of 38 m/min 
to 76 m/min (125 ft/min to 250 ft/min) at the standard tem- 
perature and pressure of 21°C (70°F) at 1 atm, measured, at 
the center point of the oven. 


6-6.4.3 A test thermocouple shall be positioned so that it is level 
with the horizontal centerline of a mounted sample specimen. 
The thermocouple shall be equidistant between the vertical 
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centerline of a mounted specimen placed in the middle of the 
oven and the oven wall where the airflow enters the test cham- 
ber. The thermocouple shall be an exposed bead, Type J or 
Type K, No. 30 AWG thermocouple. The test oven shall be 
heated and the test thermocouple stabilized at 260°C, +6°/—0°C 
(500°F, +10°/—0°F) for a period of not less than 30 minutes. 


6-6.5 Procedure. 


6-6.5.1 Specimen marking and measurements shall be con- 
ducted in accordance with the procedure specified in AATCC 
135, Dimensional Changes in Automatic Home Laundering of 
Woven and Knit Fabrics. 


6-6.5.2 The specimen shall be suspended by metal hooks at 
the top and centered in the oven so that the entire specimen 
is not less than 50 mm (2 in.) from any oven surface or other 
specimen and air is parallel to the plane of the material. 


6-6.5.3 The oven door shall not remain open more than 15 sec- 
onds. The air circulation shall be shut off while the door is open 
and turned on when the door is closed. The total oven recovery 
time after the door is closed shall not exceed 30 seconds. 


6-6.5.4 The specimen, mounted as specified, shall be exposed 
in the test oven for 5 minutes, +15/—0 seconds. The test expo- 
sure time shall begin when the test thermocouple recovers to 
a temperature of 260°C, +6°/—0°C, (500°F, +10°/—0°F). 


6-6.5.5 Immediately after the specified exposure, the speci- 
men shall be removed and examined for evidence of ignition, 
melting, dripping, or separation. 


6-6.5.6 After the specified exposure, the specimen also shall 
be measured to determine pass/fail. Knit fabric shall be 
pulled to its original dimensions and shall be allowed to relax 
for 1l minute prior to measurement to determine pass/fail. 


6-6.6 Report. 


6-6.6.1 Observations of ignition, melting, dripping, or separa- 
tion shall be reported for each specimen. 


6-6.6.2 The percentage change in the width and length dimen- 
sions of each specimen shall be calculated. Results shall be 
reported as the average of all three specimens in each dimension. 


6-6.7 Interpretation. 


6-6.7.1 Any evidence of ignition, melting, dripping, or separa- 
tion on any specimen shall constitute failing performance. 


6-6.7.2 The average percent change in both dimensions shall 
be used to determine pass/fail performance. Failure in any 
one dimension constitutes failure for the entire sample. 


6-6.8 Specific Requirements for Testing Garment Outer Shell, 
Moisture Barrier, Thermal Liner, Winter Liner Materials; Helmet 
Outer Cover, Helmet Shroud, and Glove Liner Materials. 


6-6.8.1 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 


6-6.8.2 Each specimen shall be 380 mm x 380 mm, +13 mm 
(15 in. x 15 in., £!/5 in.) and shall be cut from the fabric to be 
used in the construction of the clothing item. 


6-6.8.3 Specimens shall be tested both before and after being 
subjected to the procedure specified in 6-1.2. 


6-6.8.4 Testing shall be performed as specified in 6-6.2 
through 6-6.7. 


6-6.8.5 For proximity protective garment outer shell, collar 
lining, helmet shrouds, and outer covers, any evidence of 
charring on any specimen of outer shell fabric shall also con- 
stitute failing performance in addition to 6-6.7.1. 


6-6.9 Specific Requirements for Testing Moisture Barrier Seams. 


6-6.9.1 Samples for conditioning shall be a minimum of 1 lin- 
ear m (1 linear yd) with a minimum of 150 mm (6 in.) of mate- 
rial on each side of the seam. 


6-6.9.2 Moisture barrier seam specimens shall consist of two 
75-mm x 150-mm (3-in. x 6n.) pieces of moisture barrier fab- 
ric used in the garment and sewn together with the same 
thread, stitch type, and seam type as used in the moisture bar- 
rier, with seam-sealing material applied. 


6-6.9.3 Specimens shall be tested with the sealed seam ori- 
ented vertically, and shall be tested both before and after 
being subjected to the procedure specified in 6-1.2. 


6-6.9.4 For moisture barrier seam seal materials, observations 
shall be limited to seam material ignition and dripping. 


6-6.9.5 Testing shall be performed as specified in 6-6.2 
through 6-6.7. Thermal shrinkage shall not be measured. 


6-6.10 Specific Requirements for Testing Other Materials. 


6-6.10.1 Samples for conditioning shall include material sewn 
onto a 1-m (1-yd) square of ballast material no closer than 50 mm 
(2in.) apart in parallel strips. The ballast material shall be as spec- 
ified in AATCC 135, Dimensional Changes in Automatic Home Laun- 
dering of Woven and Knit Fabrics. Specimens shall be removed from 
the ballast material prior to testing. 


6-6.10.2 Specimen length shall be 150 mm (6 in.). Where tex- 
tiles used in the clothing item are in lengths less than 150 mm 
(6 in.), the specimen length shall be the same as used in the 
clothing item. 


6-6.10.3 Specimen width shall be 150 mm (6 in.). Where tex- 
tiles used in the clothing item are in widths less than 150 mm 
(6 in.), the specimen width shall be the same as used in the 
clothing item. 


6-6.10.4 Specimens shall be tested both before and after 
being subjected to the procedure specified in 6-1.2. 


6-6.10.5 Testing shall be performed as specified in 6-6.2 
through 6-6.7. Thermal shrinkage shall not be measured. 


6-6.11 Specific Requirements for Testing Hardware. 


6-6.11.1 A minimum of three complete hardware items shall 
be tested. 


6-6.11.2 Observations of hardware condition following heat 
exposure shall be limited to ignition. 


6-6.11.3 Hardware shall be evaluated for functionality within 
10 minutes following removal from the oven. 


6-6.11.4 Testing shall be performed as specified in 6-6.2 
through 6-6.7. Thermal shrinkage shall not be measured. 


6-6.12 Specific Testing Requirements for Helmets. 
6-6.12.1 Samples for conditioning shall include complete helmets. 


6-6.12.2 Specimens shall be selected as specified in 2-3.4.2. 
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FIGURE 6-6.12.3 Nonconductive test headform. 
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6-6.12.3 Sample helmets with shrouds, and a faceshield com- 
ponent(s) in the stowed position, shall be seated on the non- 
conductive headform specified in Figure 6-6.12.3 and shall be 
positioned according to the helmet's positioning index. The 
headform with helmet attached shall be placed in the center 
of the test oven with the centerline of the front of the helmet 
facing the airflow. 


6-6.12.4 The minimum interior dimensions of the test oven 
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.). 


6-6.12.5 The test thermocouple shall be positioned so that it is 
level with the horizontal centerline of a mounted test helmet. 
The thermocouple shall be equidistant between the vertical cen- 
terline ofa mounted test helmet placed in the middle of the oven 
and the oven wall where the airflow enters the test chamber. 


6-6.12.6 Following removal from the oven, the helmet shall be 
allowed to cool at room temperature for not less than 2 min- 
utes. The shell distortion shall then be measured at the front, 
back, and sides at eight points radially separated by 45 degrees 
relative to their original position. The helmet shall be exam- 
ined to ascertain any effects of the heat exposure. 


6-6.12.7 Testing shall be performed as specified in 6-6.2 
through 6-6.7. Thermal shrinkage shall not be measured. 


6-6.13 Specific Requirements for Testing Gloves. 
6-6.13.1 Samples for conditioning shall be whole gloves. 
6-6.13.2 Conditioning shall be performed as specified in 6-1.2. 


6-6.13.3 Specimens shall include complete gloves with labels. 
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6-6.13.4 The minimum interior dimensions of the test oven 
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.). 


6-6.13.5 The glove body shall be filled with dry vermiculite, 
taking care to tightly pack the vermiculite into the fingers of 
the glove and glove body. The opening of the glove shall be 
clamped together, and the specimen shall be suspended by 
the clamp in the oven so that the entire glove is not less than 
50 mm (2 in.) from any oven surface or other specimen and 
airflow is parallel to the plane of the material. Not more than 
six glove specimens and not less than three glove specimens 
shall be placed in the test oven at one time. 


6-6.13.6 The glove specimen dimensions shall be measured to 
determine pass/fail. The length measurement of the glove 
specimen shall be from the tip of the middle finger to the end 
of the glove body on the palm side. The width measurement 
of the glove specimen shall be the width measurement on the 
palm side 25 mm (1 in.) below the base of the fingers. 


6-6.13.7 The percent change in the width and length dimen- 
sions of each specimen shall be calculated. Results shall be 
reported as the average ofall three specimens in each dimension. 


6-6.13.8 Specimens shall be donned and flexed as specified in 
6-1.10 before and after the heat exposure. 


6-6.13.9 Testing shall be performed as specified in 6-6.2 
through 6-6.7. 


6-6.14 Specific Testing Requirements for Footwear. 
6-6.14.1 Samples for conditioning shall be whole boots. 


6-6.14.2 The footwear specimen for testing shall be size 9. 
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6-6.14.3 Footwear specimens shall include sole, heel, and 
upper. Footwear specimens shall be filled with dry vermiculite. 
Any closures shall be fastened. 


6-6.14.4 The boot specimen dimensions shall be measured to 
determine pass/fail. The boot height measurement shall be 
taken from the base of the heel to the top line. The boot cir- 
cumference shall be measured at the midpoint between the 
heel and the top line. The outsole length shall be measured 
from the back of the heal to the tip of the toe along the boot 
sole centerline. The sole width at the ball shall be measured at 
90 degrees from the centerline of the sole. The percentage 
change in the dimensions of each specimen shall be calcu- 
lated. Results shall be reported as the average of all three spec- 
imens in each dimension. 


6-6.14.5 The test thermocouple shall be positioned so that it 
is level with the horizontal centerline of a footwear test speci- 
men. The thermocouple shall be equidistant between the ver- 
tical centerline of a footwear test specimen placed in the 
middle of the oven and the oven wall where the airflow enters 
the test chamber. 


6-6.14.6 The minimum interior dimensions of the test oven 
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.). 


6-6.14.7 The protective footwear test specimen shall be 
placed in the center of the test oven with the centerline of the 
front of the specimen facing the airflow. 


6-6.14.8 Following removal from the oven, the specimen 
shall be allowed to cool at room temperature for not less than 
5 minutes, +15/—0 seconds. 


6-6.14.9 Testing shall be performed as specified in 6-6.2 
through 6-6.7. 


6-6.14.10 Each tested specimen shall be reconditioned as 
specified in 6-1.3 and then re-examined inside and outside for 
separation and functionality. 


6-7 Conductive Heat Resistance, Test One. 
6-7.1 Application. 


6-7.1.1 This test method shall apply to gloves and footwear 
upper material. 


6-7.1.2 Modifications for this test method for testing gloves 
shall be as specified in 6-7.7. 


6-7.1.3 Modifications for this test method for testing footwear 
shall be as specified in 6-7.8. 


6-7.2 Samples. 
6-7.2.1 Samples for conditioning shall be whole gloves and boots. 


6-7.2.2 There shall be at least three samples each of gloves 
and footwear. 


6-7.3 Specimen Preparation. 


6-7.3.1 A total of three specimens of gloves and three speci- 
mens of footwear shall be tested. 


6-7.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-7.4 Procedure. Specimens shall be tested in accordance 
with ASTM F 1060, Standard Test Method for Thermal Protective 
Performance of Materials for Protective Clothing for Hot Surface Con- 
tact, with the following modifications. 


(a) Specimens shall be tested using an exposure tempera- 
ture of 280°C (536°F). The pressure applied during the test 
shall be 3.45 kPa, +0.35 kPa (0.5 psi, +0.05 psi). 

(b) The time in seconds to pain and to second-degree 
burn and blister, as predicted by the Stoll Human Tissue Burn 
Tolerance Criteria, shall be recorded. 

(c) The time to thermal end point shall be determined 
graphically from the recorder chart of the sensor response 
and the criterion overlay prepared in 10.5 of ASTM F 1060, 
Standard Test Method for Thermal Protective Performance of Materi- 
als for Protective Clothing for Hot Surface Contact. The overlay shall 
be positioned on the recorder chart, matching the zero of the 
overlay with the point on the recorder chart corresponding to 
the time at which the sensor and specimen were placed in 
direct contact with the hot plate. The horizontal (time) axis 
shall be placed in line with the initial trace of the pen. The 
overlay shall be kept square with the recorder chart. Exposure 
time shall be read to the nearest 0.1 second from the overlay 
chart at the point where the sensor response and the tissue tol- 
erance curve cross. 


6-7.5 Report. 


6-7.5.1 For glove specimens, the time to pain and time to sec- 
ond-degree burn for each specimen shall be reported. The 
average time to pain and time to second-degree burn shall be 
calculated and reported. If the time to pain or time to second- 
degree burn is greater than 30 seconds, the time to pain or 
time to second-degree burn shall be reported as “>30 seconds.” 


6-7.5.2 For footwear specimens, the time to pain and time to 
second-degree burn for each specimen shall be reported. The 
average time to pain and time to second-degree burn shall be 
calculated and reported. If the time to pain is greater than 10 
minutes, the time to pain or time to second-degree burn shall 
be reported as “>10 minutes.” If the time to second-degree 
burn is greater than 12 minutes, the time to pain or time to 
second-degree burn shall be reported as “>12 minutes.” 


6-7.6 Interpretation. 


6-7.6.1 Pass/fail determinations shall be based on the average 
time to pain and time to second-degree burn of all specimens 
tested. 


6-7.6.2 If an individual result from any test set varies more 
than £8 percent from the average result, the results from the 
test set shall be discarded and another set of specimens shall 
be tested. 


6-7.7 Specific Requirement for Testing Gloves. 


6-7.7.1 Specimens shall be representative of glove body com- 
posite construction at the palm of the hand and at the palm 
side of the fingers. 


6-7.7.2 Specimens shall be stitched around the perimeter 
using the same thread used in glove construction. 


6-7.7.3 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.3 both before and after laundering 
as specified in 6-1.2. 


6-7.7.4 Specimens shall also be tested after being subjected to 
wet conditioning as specified in 6-1.8 both before and after 
laundering as specified in 6-1.2. 


6-7.7.5 Testing shall be performed as specified in 6-7.2 
through 6-7.6. 


2000 Edition 


Posted by Public.Resource.Org. Not affiliated with NFPA 


1976-32 


PROTECTIVE ENSEMBLE FOR PROXIMITY FIRE FIGHTING 


6-7.8 Specific Requirements for Testing Footwear Upper 
Materials. 


6-7.8.1 Footwear specimens shall be cut from the thinnest por- 
tions of the footwear upper or from a composite that is repre- 
sentative of footwear upper construction at the thinnest part. 


6-7.8.2 Specimens shall be tested using a modified exposure 
temperature in 6-7.4(a) of 100°C (212°F). The pressure applied 
during the test shall be 3.45 kPa, +0.34 kPa (0.5 psi, +0.05 psi). 


6-7.8.3 The test exposure duration shall be 10 minutes and 
the reported time in 6-7.5.1 shall not show a time to pain or 
time of less than 10 minutes. 


6-7.8.4 Testing shall be performed as specified in 6-7.2 
through 6-7.6, as modified in 6-7.8. 


6-8 Conductive Heat Resistance, Test Two. 


6-8.1 Application. This test method shall apply to the protec- 
tive footwear sole. 


6-8.2 Specimens. A minimum of three complete footwear 
items shall be tested. 


6-8.3 Sample Preparation. 
6-8.3.1 Samples for conditioning shall be whole footwear. 
6-8.3.2 Specimens shall be preconditioned as specified in 6-1.3. 


6-8.4 Apparatus. The apparatus shall consist of an iron plate 
measuring 25 mm x 150 mm x 460 mm (1 in. x 6 in. x 18 in.) 
and an oven capable of heating the plate to a temperature of 
500°C (932°F), a Type J or Type K thermocouple, and a meter 
to read the thermocouple temperature. 


6-8.5 Procedure. 


6-8.5.1 The thermocouple shall be affixed to the insole sur- 
face of the specimen next to the foot, directly above the ball of 
the foot. The thermocouple shall be taped to the surface with 
electrical tape to hold it onto the insole surface. 


6-8.5.2 The plate shall be heated to a temperature of 500°C, 
+10°C (932°F, +18°F) and shall maintain this temperature 
throughout the test period. 


6-8.5.3 The specimen shall be filled with 4.55 kg (10 Ib) of 
5-mm (3/gin.) steel balls. The weight of the steel balls shall 
be evenly distributed inside the boot. The specimen shall be 
placed on the plate in the upright position for 30 seconds. 


6-8.5.4 The thermocouple temperature shall be recorded at 
30 seconds, +2/—0 seconds, after the specimen is placed on 
the heated metal plate. 


6-8.6 Report. 


6-8.6.1 The temperature at 30 seconds of exposure shall be 
reported for each specimen. 


6-8.6.2 The average temperature at 30 seconds of exposure 
for all specimens shall also be calculated and reported. 


6-8.7 Interpretation. The average temperature at 30 seconds 
of exposure for all specimens shall be used to determine pass/ 
fail performance. 


6-9 Radiant Heat Resistance, Test One. 


6-9.1 Application. This test method shall apply to protective 
footwear. 
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6-9.2 Samples. Samples for conditioning shall be complete 
footwear. 


6-9.3 Specimen Preparation. 


6-9.3.1 A minimum of three complete footwear items shall 
be tested. 


6-9.3.2 Specimens shall be conditioned in accordance with 
6-1.3 and 6-1.9. 


6-9.4 Apparatus. The apparatus shall consist of the following: 


(1) Aradiometer with a spectral response flat to within +3 per- 
cent of not less than 1.10 to 10.0 um with an accuracy of 
tb percent 

(2) Aradiant panel with an effective radiating surface of not 
less than 150 mm x 150 mm (6 in. x 6 in.) and an emit- 
tance approximating that of a blackbody of 1000?K, 
+200°K (1340?F, +360°F) 

(3) A thermocouple with meter 

(4) A test chamber that prevents interference from air 
movement 


6-9.5 Procedure. 


6-9.5.1 Tests shall be done on the toe, vamp, quarter, gusset if 
present, and shaft. If different types or thickness of materials are 
used for other areas of the upper, these areas shall also be tested. 


6-9.5.2 The radiant panel shall be placed in front of the radi- 
ometer, parallel to the plane tangent to the radiometer. The 
radiant panel shall be adjusted to obtain a stable, uniform irra- 
diance of 1.0 cal/cm?, +0.01/—0.0 cal/cm? over a minimum 
75-mm (3-in.) diameter circle located on the above plane and 
centered at the center of the test area. Calibration shall be 
achieved when the irradiance changes by less than 10 percent 
during a 3-minute period. 


6-9.5.3 The thermocouple shall be affixed to the inside sur- 
face of the lining next to the foot, in the center of the test area. 
The radiometer shall be replaced with the protective footwear 
with the test area oriented parallel to the plane tangent to the 
heat source, at the same distance from the heat source. The 
area shall be exposed for 100 seconds, +5/—0 seconds. 


6-9.5.4 The thermocouple temperature shall be recorded at 
100 seconds of exposure. 


6-9.6 Report. 


6-9.6.1 The temperature at 100 seconds of exposure shall be 
reported for each specimen. 


6-9.6.2 The average temperature at 100 seconds of exposure 
for all specimens shall also be calculated and reported. 


6-9.7 Interpretation. The average temperature at 100 sec- 
onds of exposure for all specimens tested shall be used to 
determine pass/fail performance. 


6-10 Radiant Reflective, Test Two. 
6-10.1 Application. 


6-10.1.1 This test method shall apply to garment outer shell 
materials, gloves, helmet faceshields, footwear, helmet outer 
covers, and helmet shrouds. 


6-10.1.2 Modifications to this test method for testing garment 
outer shell and glove outer shell materials shall be as specified 
in 6-10.8. 
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6-10.1.3 Modifications to this test method for testing footwear 
shall be as specified in 6-10.9. 


6-10.2 Samples. Samples for conditioning shall be garment 
and glove outer shell material, helmet faceshields, whole foot- 
wear, helmet outer covers, and helmet shrouds. 


6-10.3 Specimen Preparation. 


6-10.3.1 Five specimens of each sample shall be precondi- 
tioned in accordance with Section 4, Atmospheric Conditions 
for Testing, of Federal Test Method Standard 191A, Textile Test 
Methods, at a relative humidity of 65 percent, +5 percent. 


6-10.3.2 Test specimens shall be 75 mm x 250 mm (3 in. x 10 in.). 


6-10.3.3 All specimens excluding helmet faceshields shall be 
conditioned by means of abrading the sample before remov- 
ing it from the conditioned atmosphere. Specimens shall be 
tested for radiant heat not more than five minutes after 
removal from conditioning. 


6-10.3.4 All specimens shall be conditioned on an oscillating 
drum abrasion apparatus as specified in Method 5304, Abrasion 
Resistance of Cloth; Oscillatory Method (Wyzenbeek) Method, 
of Federal Test Method Standard 191A, Textile Test Methods. The 
specimens shall be mounted on the oscillating drum of the appa- 
ratus. The abradant shall be No. 6 hard-textured cotton duck 
conforming to Type I of Federal Specification CCC-C-419, Cloth, 
Duck, Unbleached, Plied-Ya77is, Army and Numbered, and shall be 
cut into strips 45 mm (17/g in.) wide by 230 mm (9 in.) long with 
the long dimension in the warp or wale direction. The abradant 
shall be mounted in the specimen holding clamps under a ten- 
sion of 13.5 N (3 Ibf) and a head load of 1.36 kg (3 Ib). A new 
abradant shall be used for each test, and the contact area of the 
abradant shall be free of slubs, knots, or other weave imperfec- 
tions. The test specimens shall be subjected to 300 abrasion 
cycles. 


6-10.4 Apparatus. 


6-10.4.1 Apparatus shall consist of a vertically oriented radi- 
ant heat source, specimen holder assembly, protective shutter, 
sensor assembly, and recorder. The sensor block shall consist 
of a 133 mm x 133 mm x 13 mm (51/4 in. x 51/4 in. x !/, in.) 
heatresistant material that fits without binding into the 
bracket or rear plate. The sensor shall be in accordance with 
paragraph 6.5, the recorder shall be in accordance with para- 
graph 6.6, and the chart overlay shall be in accordance with all 
paragraphs of ASTM D 4108, Standard Method for Thermal Pro- 
tective Performance of Materials for Clothing, Open-Flame Method. 


6-10.4.2 The radiant apparatus, as shown in Figures 6-10.4.2 (a) 
through (f) (starting on page 34), shall consist of a bank of five 
500-W, infrared, tubular, translucent quartz lamps having a 125- 
mm (5-in.) lighted length and a mean overall length of 224 mm 
(815/16 in.). The lamps shall be mounted so that the lamps’ sur- 
faces are approximately 1 mm (!/39 in.) apart. The bank or array 
shall be mounted and centered behind a 57-mm x 140-mm (91 / - 
in. x 51 /;4n.) cutout on 13-mm (!/,-in.) transite board. A speci- 
men holder and holder plate with a 63-mm x 125-mm (2! /sin. x 
5-in.) center cutout shall be positioned so that the distance from 
the nearest lamp surface to the test specimen is exactly 25 mm (1 
in.). The holder plate shall include a bracket to hold the copper 
calorimeter sensor assembly that will cover the complete cutout 
section. The quartz lamp shall be heated electrically and the 
power input controlled by means of a varlac having a capacity of 
at least 25 A. 


6-10.4.3 A protective shutter shall be placed between the radi- 
ant source and the specimen. The protective shutter shall be 
capable of completely reflecting radiant load for the time 
period before specimen exposure. 


6-10.4.4 The sensor shall be a copper calorimeter mounted in 
an insulating block. The calorimeter shall conform to the 
specifications provided in Figure 6-10.4.4. The sensor shall be 
coated with a flat black paint. 


FIGURE 6-10.4.4 Sensor assembly. 
Hole detail and method 
of securing thermocouple 


«œ Separate 
T/C wires 


20-mm 


(0.79-in.) D 
1.6 mm 
(^e in.) 
q 
40-mm imd 
(1.57-in.) D 5 mm —0.13 mm 
Position 30ga Cin) —(0.005in) 


Sensor of electrical 


T/C in hole, peen 
grade copper 


18 ga copper plug 
in place to secure 


Details of calorimeter construction 


40mmD | £ 

(1.57in) | Q 

E 

E 

E 

"t 
1.6 mm x 1.6 mm g ps mm 
(Ye in. x Ye in.) = (% in.) 

ledge | 

[«— — 133.4 mm (5.25 in.) ——->| —>| 612.7 mm 

(Ve in.) 


Sensor support of soft insulation board 


Connect 4 T/C in parallel, silver solder connections. Bring common lead 
out of center hole of support. Secure sensor into support with three or 
four sewing pins cut to 9.5 mm (% in.) long. 


6-10.4.5 Specimens shall be exposed to a thermal flux of 
2.0 cal/cm?, +0.1 cal/cm? as measured with copper calorim- 
eter. The copper calorimeter shall be the only heat sensor 
used in setting the 2.0 cal-cm?/sec exposure condition. The 
total heat flux shall be calculated directly from the temper- 
ature response of the copper calorimeter constants. Other 
heat-sensing devices shall not be used to reference or adjust 
the heat flux read by the copper calorimeter. The response 
of the calorimeter shall be recorded for at least 10 seconds. 
The lowest temperature point on the curve where the 
response is linear shall be chosen, and the increase in sen- 
sor temperature for 10 seconds of heating shall also be 
determined. The initial reading shall be subtracted from 
the 10-second reading to obtain the increase. The response 
shall be 148°C, + 4?C (267°F, + 7?F), equivalent to 7.86 mV, 
+ 0.20 mV for an iron-constantan thermocouple for an 
exposure heat flux of 83 kW/m?, + 2 kW/m? (2.0 cal-cm?/ 
sec, + 0.05 cal-cm?/sec). 
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FIGURE 6-10.4.2(a) Radiant test apparatus. 


Cast aluminum apparatus body 
Toggle switch-DPST 


1 
2 
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5 | Screw-10-24 3/4 in. 
6 

7 

8 


Legs for horizontal test position 
Tapped 10-24 
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Holder- 20-gauge cold rolled steel 
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Drilled holes — 3/8-in. D 


FIGURE 6-10.4.2(b) Radiant test apparatus. 
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FIGURE 6-10.4.2(c) Radiant test apparatus. 
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FIGURE 6-10.4.2(d) Radiant test apparatus. FIGURE 6-10.4.2(e) Radiant test apparatus. 
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FIGURE 6-10.4.2(f) Radiant test apparatus. 
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(5) Magnet catch 
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6-10.5 Procedure. 


6-10.5.1 The sensor face shall be wiped immediately after each 
run, while hot, to remove any decomposition products that con- 
dense and could be a source of error. If a deposit collects and 
appears to be thicker than a thin layer of paint, or is irregular, 
the sensor surface shall be reconditioned. The cooled sensor 
shall be carefully cleaned with cleaning solution, making cer- 
tain there is no ignition source nearby. If bare copper is show- 
ing, the surface shall be repainted with a thin layer of flat black 
spray paint. At least one calibration run shall be conducted 
before using the repainted sensor in a test run. The sensor shall 
be recalibrated after every sample run of five specimens. The 
sensor shall always approximate body temperature by contact 
with the hand prior to placing on the apparatus. 


6-10.5.2 Specimens shall be exposed to a thermal flux of 2.0 
cal/cm?, +0.1 cal/cm? as measured with copper calorimeter. 
The copper calorimeter shall be the only heat sensor used in 
setting the 2.0 cal-cm?/sec exposure condition. The total heat 
flux shall be calculated directly from the temperature 
response of the copper calorimeter constants. Other heat- 
sensing devices shall not be used to reference or adjust the 
heat flux read by the copper calorimeter. The 2.0 cal-cm?/sec 
exposure shall be determined directly and only from the volt- 
age output of the thermocouple, rising the measured temper- 
ature rise of the copper calorimeter, the area and mass of the 
calorimeter, and the heat capacity of copper to calibrate the 
incoming heat flux. 


6-10.5.3 The abraded specimens shall then be placed in the 
specimen holder so that the abraded area will be centered in 
the opening of the specimen holder. The sensing device shall 
be placed in contact with the back of the specimen holder and 
then both shall be placed in front of the heat source so that 
the distance from the specimen to the nearest edge of the 
lamp surface is exactly 25 mm (1 in.). A hand- or mechanical- 
operated shutter device shall be placed between the specimen 
holder containing the test specimen and the lamps to com- 
pletely block the heat from reaching the specimen when 
lamps are first turned on. The lamps shall be turned on for a 
60 second warm-up period. With the lamps still turned on, the 
shutter shall be removed from the front of the test specimen 
and the recorder started. The specimen shall be exposed to 
the heat for 25 seconds, then the current shall be turned off. 


6-10.5.4 The radiant reflective value shall be graphically 
determined from the recorder chart of the sensor response 
and the overlay prepared in 6-10.4.1 of this section. The over- 
lay shall be positioned on the recorder chart, matching the 
zero of the overlay with the start of the exposure. The hori- 
zontal axis shall be placed in line with the initial trace of the 
pen. While keeping the overlay square with the recorder 
chart, the time in seconds shall be read from the overlay chart 
where the sensor response curve and the overlay curve inter- 
sect. The time in seconds shall be called the radiant reflective 
value for the test specimen. 


6-10.6 Report. 


6-10.6.1 Five specimens shall be run, and the radiant reflec- 
tive value shall be determined. 


6-10.6.2 The average radiant reflective value of the five speci- 
mens shall be calculated and reported. 


6-10.7 Interpretation. The average radiant reflective value of 
all specimens of an item shall be used to determine pass/fail. 


6-10.8 Modifications for Testing Garment Outer Shell and 
Glove Outer Shell Materials. 


6-10.8.1 The garment and glove outer shell material test spec- 
imens shall be 75 mm x 250 mm (3 in. x 10 in.) with the long 
dimension in the warp or wale direction. 


6-10.8.2 Specimens shall be tested as specified in 6-10.2 
through 6-10.7. 


6-10.9 Modifications for Testing Footwear. 


6-10.9.1 Footwear specimens shall be five 75-mm x 250-mm 
(3-in. X 10-in.) pieces cut from the thinnest portions of the 
footwear upper, or from a composite that is representative of 
footwear upper construction at the thinnest part. 


6-10.9.2 Specimens shall be tested as specified in 6-10.2 
through 6-10.7. 


6-11 Radiant Heat Transmittance, Test Three. 
6-11.1 Application. This test shall apply to helmet shell systems. 


6-11.2 Samples. One sample helmet shell, with any reflective 
outer covering in place as intended for use but with all shock 
absorbing and/or thermally insulating materials removed 
from the interior shall be used. 


6-11.3 Specimen Preparation. Specimens shall be condi- 
tioned as specified in 6-1.3.2. 


6-11.4 Apparatus. 


6-11.4.1 The test apparatus shall be the radiant exposure 
chamber as specified in 6-1.6, Radiant Heat Environmental 
Conditioning Procedure for Helmets. 


6-11.4.2 The sensor shall be an exposed bead Type J or K30 AWG 
thermocouple that will be connected to a recording device that is 
capable of reading degrees centigrade. 


6-11.5 Calibration Procedure. The chamber shall be cali- 
brated according to the calibration procedure specified in 6-1.6, 
Radiant Heat Environmental Conditioning Procedure for Hel- 
mets, to obtain a stable uniform irradiance of 1.0+ 0.1 W/cm?. 


6-11.6 Procedure. 


6-11.6.1 One specimen helmet shell, with any reflective outer 
covering in place as intended for use but with all shock absorb- 
ing and/or thermally insulating materials removed from the 
interior, shall be used. 


6-11.6.2 An exposed bead Type J or K30 AWG thermocouple 
shall be fastened to the inner surface of the specimen helmet 
shell in such a way that the thermocouple bead is in contact with 
the shell material. The thermocouple bead shall be permitted 
to be placed at any location within a 100-mm (4-in.) diameter of 
where the front rear axis of the center line of shell and the inter- 
section of the bitragion coronal are met. There shall be no 
internal or external projections greater than 2 mm (1/jg in.) in 
height on the shell within 25 mm (1 in.) of the thermocouple 
bead in any direction. The thermocouple shall be connected to 
a recording device that reads degrees centigrade. 


6-11.6.3 The specimen helmet with thermocouple shall be 
placed in the radiant exposure chamber specified in 6-1.6. 
With the radiant panel adjusted to provide a stable uniform 
irradiance of 1.0 + W/cm? in accordance with 6-1.6, the sam- 
ple shall be placed in the chamber so that the thermocouple 
location is in the center of the area of radiant exposure. 
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6-11.6.4 The specimen shall be exposed to an irradiance of 
1.0+0.1 W/cm? for 180 seconds. 


6-11.6.5 Thermocouple temperatures shall be recorded at the 
beginning and at the end of the 180 seconds. 


6-11.7 Report. The difference of the initial temperature and 
the temperature at 180 seconds shall be reported. 


6-11.8 Interpretation. Any rise in temperature greater than 
25°C shall constitute failure of this test. 


6-12 Conductive and Compressive Heat Resistance Test (CCHR). 


6-12.1 Application. This test method shall apply to the shoul- 
der areas and the knee areas of proximity protective garments. 


6-12.2 Samples. 


6-12.2.1 Samples shall consist of composites representative of 
all layers of the shoulder areas and knee areas used in the 
actual construction of the proximity protective garment. Dif- 
ferent samples shall be made representing each different com- 
posite combination used by the garment manufacturer. 


6-12.2.1.1 Samples of garment shoulder areas shall be repre- 
sentative of the area in the actual garment that measures at 
least 100 mm (4 in.) along the crown of the shoulder and 
extending down from the crown on both the front and back of 
the garment at least 50 mm (2 in.). The crown of the shoulder 
shall be the uppermost line of the shoulder when the garment 
is lying flat on an inspection surface with all closures fastened. 


6-12.2.1.2 Samples of garment knee areas shall be representa- 
tive of the knee area in the actual garment that measures at 
least 150 mm x 150 mm (6 in. x 6 in.). 


6-12.2.2 Samples shall measure 200 mm x 200 mm (8 in. x 8 in.) 
and shall be prepared of the composite layers. The sample of the 
composite layers shall be sewn along two adjacent sides, with the 
layers arranged in the same order and orientation as intended to 
be worn. 


6-12.2.3 All samples shall first be preconditioned as specified 
in 6-1.2. The outer shell shall be omitted from the samples for 
the preconditioning in accordance with 6-1.2, but shall be re- 
introduced to the samples following the preconditioning in 
the proper order and orientation as intended to be worn. 


6-12.3 Specimen Preparation. 


6-12.3.1 A minimum of six specimens for testing shall be taken 
from the samples after the preconditioning specified in 6-12.2.3. 


6-12.3.2 Specimens shall measure 150 mm x 150 mm (6 in. x 
6 in.) and shall be cut from the sample excluding the sewn 
areas so that the composite layers comprising the specimen 
are not sewn together at any point. Specimen composites shall 
include the outer shell. 


6-12.3.3 Specimens, including the outer shells, for both wet 
condition testing and dry condition testing shall then be con- 
ditioned as specified in 6-1.3. 


6-12.3.4 For wet condition testing only, the innermost layer of 
the composite specimen shall then be further conditioned as 
follows prior to testing: 


(1) Blotter paper measuring 225 mm x 225 mm (9 in x 9 in.) 
shall be saturated in distilled water. 
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(2) Two sheets of the saturated blotter paper shall be run 
together through a wringer that meets the requirements 
of paragraph 10.2 of AATCC 70, Test Method for Water 
Repellency: Tumble Jar Dynamic Absorption Test. 

(3) The innermost layer of the composite specimen shall be 
placed between the two sheets of blotting paper. 

(4) Theinnermost layer of the composite specimen, between the 
two sheets of blotting paper, shall be placed into a 4 L (1 gal) 
airtightand liquidtight bag and the bag shall be sealed closed. 

(5) Theinnermost layer of the composite specimen, between 
the two sheets of blotting paper, shall be conditioned in 
the airtight and liquidtight bag at room temperature for 
at least 24 hours, and shall not be removed from condi- 
tioning more than 5 minutes prior to testing. 

(6) Afterremoval from conditioning, the innermost layer shall 
be removed from the blotting paper, and the composite 
specimen shall be resembled with all layers arranged in the 
same order and orientation as intended to be worn. 


6-12.4 Procedure. 


6-12.4.1 A minimum of six specimens shall be tested for 
shoulder areas, three for wet condition testing, and three for 
dry condition testing; and a minimum of six specimens shall 
be tested for knee areas, three for wet condition testing, and 
three for dry condition testing. 


6-12.4.2 Specimens shall be tested in accordance with ASTM 
F 1060, Standard Test Method for Thermal Protective Performance of 
Materials for Protective Clothing for Hot Surface Contact, with the 
modifications specified herein. 


6-12.4.3 Specimens shall be tested using an exposure temper- 
ature of 280°C, +3°/—0°C (536°F, +5°/—0°F). 


6-12.4.4 For the shoulder area CCHR rating, the sensor 
assembly shall be modified so that the pressure applied to the 
test specimens shall be 8 g/cm?, +0.8 g/cm? (2 psi, +0.2 psi). 


6-12.4.5 For the knee area CCHR rating, the sensor assembly 
shall be modified so that the pressure applied to the test spec- 
imens shall be 32 g/cm?, +3.2 g/cm? (8 psi, £0.08 psi). 


6-12.4.6 The CCHR rating for each specimen in each test shall 
be the time in seconds to achieve a temperature rise of 24°C. 


6-12.4.7 For purposes of calculating the time to a 24?C tem- 
perature rise, the room temperature in the testing area shall 
be determined immediately prior to starting the test. That 
temperature shall be used as the base temperature in deter- 
mining the 24°C rise. The time shall be measured to the near- 
est tenth of a second. Time “zero” shall be the time that the 
sensor and specimen are placed in direct contact with the 
exposure surface. 


6-12.5 Report. 


6-12.5.1 The individual CCHR rating for each specimen in 
each test shall be reported. 


6-12.5.2 The average CCHR rating for the shoulder area wet 
condition test specimens shall be calculated and reported. 
The average CCHR rating for the shoulder area dry condition 
test specimens shall be calculated and reported. 


6-12.5.3 The average CCHR rating for the knee area wet condi- 
tion test specimens shall be separately calculated and reported. 
The average CCHR rating for the knee area dry condition test 
specimens shall be separately calculated and reported. 
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6-12.6 Interpretation. 


6-12.6.1 Pass/fail determination for shoulder area wet condi- 
tion test specimens shall be based on the average reported 
CCHR rating of all wet specimens. Pass/fail determination for 
shoulder area dry condition test specimens shall be based on 
the average reported CCHR rating of all dry specimens tested. 


6-12.6.2 Pass/fail determination for knee area wet condition 
test specimens shall be based on the average reported CCHR 
rating of all wet specimens. Pass/fail determination for knee 
area dry condition test specimens shall be based on the aver- 
age reported CCHR rating of all dry specimens tested. 
6-12.6.3 If an individual CCHR rating from any individual test 
set varies more than +8 percent from the average results for 
that test set, the results for that test set shall be discarded and 
another set of specimens shall be tested. 


6-13 Thermal Protective Performance (TPP) Test. 
6-13.1 Application. 


6-13.1.1 This test method shall apply to multilayer proximity 
protective garment composites, shrouds, wristlets, and gloves. 


6-13.1.2 Modifications to this test method for testing garment 
and shroud composites shall be as specified in 6-13.8. 


6-13.1.3 Modifications to this test method for testing wristlets 
shall be as specified in 6-13.9. 


6-13.1.4 Modifications to this test method for testing gloves 
shall be as specified in 6-13.10. 


6-13.2 Specimens. 


6-13.2.1 Thermal protective performance testing shall be con- 
ducted on three specimens. 


6-13.2.2 Specimens shall measure 150 mm x 150 mm, +6 mm 
(6 in. x 6 in., £!/, in.) and shall consist of all layers represen- 
tative of the clothing item to be tested. 


6-13.3 Sample Preparation. Specimens shall be tested both 
before and after preconditioning as specified in 6-1.2 and 
then conditioning as specified in 6-1.3. 


6-13.4 Apparatus. 


6-13.4.1 The test apparatus shall consist of a specimen holder 
assembly, specimen holder assembly support, thermal flux 
source, protective shutter, sensor assembly, and recorder. The 
apparatus shall also have a gas supply, gas rotameter, burners, 
and sensor. 


6-13.4.1.1 The specimen holder assembly shall consist of 
upper and lower mounting plates. Specimen holder mounting 
plates shall be 152 mm x 152 mm, +2 mm, x 6 mm, +] mm 
(6 in. x 6 in., 41/46 in. x !/, in., t/55 in.). The lower specimen 
mounting plate shall have a centered 102-mm x 102-mm, 
+2 mm (4n. x 4in., +!/16 in.) hole. The upper specimen 
mounting plate shall have a centered 133.4-mm x 133.4-mm, 
+1.6 mm (5!/ yin. x 5!/ yin., +!/16 in.) hole. The lower speci- 
men mounting plate shall have a 25-mm, +2 mm high, x 3-mm, 
+1 mm thick (1-in., £! /;5 in. high, x ! /gin., !/95 in.) steel post 
welded to each corner 6.4 mm, +1.6 mm (!/, in., t!/,5 in.) 
from each side and perpendicular to the plane of the plate, or 
some other method for aligning the specimen shall be pro- 
vided. The upper sample mounting plate shall have a corre- 
sponding hole in each corner so that the upper specimen 
mounting plate fits over the lower specimen mounting plate. 
Specifications for the specimen holder assembly shall be as 
shown in Figure 6-13.4.1.1. 


FIGURE 6-13.4.1.1 Lower specimen mounting plate. 
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Mounting plate material — steel 


6-13.4.1.2 The specimen holder assembly support shall con- 
sist of a steel frame that rigidly holds and positions in a repro- 
ducible manner the specimen holder assembly and specimen 
relative to the thermal flux. 


6-13.4.1.3 The thermal flux source shall consist of a convective 
thermal flux source and a radiant thermal flux source. The con- 
vective thermal flux source shall consist of two Meker or Fisher 
burners that are affixed beneath the specimen holder assembly 
opening and are subtended at a nominal 45 degree angle from 
the vertical so that the flames converge at a point immediately 
beneath the specimen. The radiant thermal flux source shall 
consist of nine quartz T-150 infrared tubes affixed beneath and 
centered between the burners as shown in Figure 6-13.4.1.3. 


FIGURE 6-13.4.1.3 Specifications for TPP tester thermal 
flux source. 
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6-13.4.1.4 A protective shutter shall be placed between the 
thermal flux source and the specimen. The protective shutter 
shall be capable of completely dissipating thermal load from 
the thermal flux source of the time periods before and after 
specimen exposure. 


6-13.4.1.5 The sensor assembly shall be fitted into the opening 
in the top plate of the specimen holder and be in contact with 
the surface of the thermal barrier normally facing the wearer, as 
detailed in Figure 6-13.4.1.10. The sensor assembly shall consist 
of a 130 mm x 130 mm x 13 mm (5!/, in. x 51/4 in. x !/; in.) 
heat-resistant block that fits without binding into the hole of the 
upper specimen mounting plate and shall be uniformly 


2000 Edition 


Posted by Public.Resource.Org. Not affiliated with NFPA 


1976-40 


PROTECTIVE ENSEMBLE FOR PROXIMITY FIRE FIGHTING 


weighted such that the complete sensor assembly, including 
copper calorimeter, weighs 1000 g, +10 g (2.2 Ib, +0.02 Ib). 


6-13.4.1.6 The recorder shall be any strip chart recorder with 
full-scale deflection of at least 150°C (300°F) or 10 mV and suf- 
ficient sensitivity and scale divisions to read exposure time to 
+0.1 second. Alternatively, an equivalent automated data 
acquisition system meeting or exceeding the sensitivity and 
accuracy requirements of the strip chart recorder shall be per- 
mitted to be used instead of a strip chart recorder. 


6-13.4.1.7 The gas supply shall be propane, methane, or natu- 
ral gas with appropriate reducer and valving arrangements to 
control the gas supply gauge pressure at 8 psi, + 0.1 psi and 
capable of providing flow equivalent to 2 L/min (0.07 ft?/min) 
air at standard conditions. 


6-13.4.1.8 The gas rotameter shall be any gas rotameter with 
range to give flow equivalent to 2 L (0.07 ft?/min) air at stan- 
dard conditions. 


6-13.4.1.9 The burners shall be Meker or Fisher burners with 
a 38mm, +2 mm (1! /sin., +!/;9 in.) diameter top and with an 
orifice size of 1 mm (0.05 in.). 


6-13.4.1.10 The sensor shall be a copper calorimeter 
mounted in an insulating block. The calorimeter shall con- 
form to the specifications provided in Figure 6-13.4.1.10. The 
sensor shall be coated with a flat black paint. 


FIGURE 6-13.4.1.10 Sensor assembly. 
Hole detail and method 
of securing thermocouple 
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Connect 4 T/C in parallel, silver solder connections. Bring common lead 
out of center hole of support. Secure sensor into support with three or 
four sewing pins cut to 9.5 mm (36 in.) long. 


Note: Calorimeters painted with flat black paint. 
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6-13.4.2 A radiometer shall be used in the calibration of the 
test apparatus. 


6-13.4.2.1 The radiometer shall be a Gardon-type radiation 
transducer with a diameter of 25 mm (1 in.). The heat flux oper- 
ating range shall be from 0 kW/ m? to 60 kW/m? (0 cal-cm?/sec 
to 1.4 cal-cm?/sec or 0 Btu-ft?/sec to 5 Btu-ft?/sec). 


6-13.4.2.2 The radiometer shall be water-cooled, and the 
cooling water temperature shall be above the ambient dew 
point temperature. 


6-13.5 Procedure. 
6-13.5.1 General Procedures. 


6-13.5.1.1 All testing and calibration shall be performed in a 
hood or ventilated area to carry away combustion products, 
smoke, or fumes. If air currents disturb the flame, the apparatus 
shall be shielded. Procedures for testing and calibration shall be 
performed using the same hood and ventilation conditions. 


6-13.5.1.2 Care shall be exercised in handling the burner with 
open flame. Adequate separation shall be maintained 
between flame and combustible materials. Because the speci- 
men holder and sensor assembly become heated during pro- 
longed testing, protective gloves shall be used when handling 
these hot objects. Because some test specimens become haz- 
ardous when exposed to direct flame, care shall be used when 
the specimen ignites or releases combustible gases. If speci- 
mens ignite, the gas supply at the cylinder shall be shut off and 
the flame shall be allowed to burn the gas. 


6-13.5.2 Calibration Procedure. 


6-13.5.2.1 Specimens shall be exposed to a thermal flux of 
83 kW/m?, +4 kW/m? (2.0 cal-cm?/sec, +0.1 cal-cm?/sec) as 
measured with the copper calorimeter. The copper calorim- 
eter shall be the only heat sensor used in setting the total 83 
kW/m? (2 cal-cm?/sec) exposure condition. The total heat 
flux shall be calculated directly and only from the voltage 
output of the thermocouples, using the measured tempera- 
ture rise of the testing copper calorimeter, the area and 
mass of the calorimeter, and the heat capacity of copper to 
calibrate the heat flux. Other heat-sensing devices shall not 
be used to reference or adjust the total heat flux read by the 
copper calorimeter. 


6-13.5.2.2 The total heat flux and the 50/50 percent, 
+5 percent radiant/convective balance of the energy 
sources shall be set in accordance with the procedures in 
6-13.5.2.3 through 6-13.5.2.6. The level of the radiant heat 
flux shall be determined using a radiometer and the level 
of the total heat flux shall be determined by using a cali- 
bration copper calorimeter designated and used only to 
set the total exposure level. 


6-13.5.2.3 Once an initial setting of 12 kW/m?, +1.2 kW/m? 
(0.3 cal-cm?/sec, +0.1 cal-cm?/sec) has been made to the 
array of new quartz lamps, the operating voltage shall be 
recorded and permanently retained for test purposes. During 
all future calibration procedures, the voltage setting of the 
quartz lamps shall be compared to the current voltage setting 
of the new quartz lamps, and if the voltage increase is 5 V or 
greater from the initial setting, the lamps shall be replaced. 


6-13.5.2.4* The two Meker or Fisher burners shall be adjusted 
initially so that the flames converge on each other just below 
the center of the radiometer. The color of the flame shall be 
primarily blue. 
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6-13.5.2.5 The radiant thermal flux source of nine quartz 
infrared tubes alone shall be set to an incoming radiant heat 
flux of 12 kW/m?, +4 kW/m? (0.3 cal-cm?/sec, +0.1 cal-cm?/ 
sec) using a commercial radiometer meeting the specifica- 
tions of 6-13.4.2. The radiometer window shall be positioned 
at the geometric center of the sample holder and at the same 
plane as a test specimen. The radiometer shall be mounted in 
a holder of the same overall size, shape, and material as the 
one used for the copper calorimeter to ensure similar heat 
and flame patterns across the faces of the radiometer and cal- 
orimeters. The radiant quartz tubes shall be turned to the on 
position for a minimum of 2 minutes prior to measuring the 
radiant heat flux. 


6-13.5.2.6 The total heat flux shall be set at 83 kW/m?, 
+4 kW/m? (2.0 cal-cm?/sec, +0.1 cal-cm?/sec) using the cal- 
ibration copper calorimeter, defined in 6-13.4.1.10, by 
adjusting only the gas supply to the Meker or Fisher burners. 
Without a mounted specimen, the calibration copper calo- 
rimeter shall be placed on top of the specimen holder with 
the blackened copper calorimeter facing down, and then 
exposed directly to the flame of the burner. The response of 
the calorimeter shall be recorded for at least 10 seconds. The 
lowest temperature point on the curve where the response is 
linear shall be chosen, and the increase in sensor tempera- 
ture for 10 seconds of heating shall also be determined. The 
initial reading from the 10-second reading shall be sub- 
tracted to obtain the increase. The response shall be 148°C, 
+ 4°C (267°F, + 7?F), equivalent to 7.86 mV, + 0.20 mV for an 
iron-constantan thermocouple for an exposure heat flux of 
83 kW/m?, +2 kW/m? (2.0 cal-cm2/sec, +0.05 cal-cm?/sec). 


6-13.5.3 Test Procedure. 


6-13.5.3.1 After the total thermal heat flux has been set at 
83 kW/m2, +4 kW/m? (2.0 cal-cm?/sec, + 0.1 cal-cm?/sec) 
using the calibration procedure in 6-13.5.2.4 through 
6-13.5.2.6, the testing copper calorimeter shall be used to 
measure the total heat flux. Prior to testing, the testing cop- 
per calorimeter shall be used to measure the total heat flux 
by placing the calorimeter face down, then exposing it 
directly to the total heat source. The response of the calorim- 
eter shall be recorded for at least 10 seconds. The lowest tem- 
perature point on the curve where the response is linear shall 
be chosen, and the increase in sensor temperature for 10 sec- 
onds of heating shall be determined. The initial reading 
from the 10-second reading shall be subtracted to obtain the 
increase. The response shall be 148°C, 44°C (267°F, +7°F) 
equivalent to 7.86 mV, +0.20 mV for an iron-constantan ther- 
mocouple for an exposure heat flux of 83 kW/m?, +2 kW/m? 
(2.0 cal-cm?/sec, +0.05 cal-cm?/sec). 


6-13.5.3.2 If the measurement from the testing copper calo- 
rimeter is within --4/—0 kW/m? (+0.1/—0 cal-cm?/sec), then 
testing shall be done. If the measurement from the testing 


copper calorimeter does not agree within 44/—0 kW/m? 
(40.1/—0 cal-cm?/sec) of the measurement of the calibration 
calorimeter, the testing copper calorimeter shall be repaired, 
reconditioned, or replaced to achieve agreement. 


6-13.5.3.3 Specimens shall be mounted by placing the surface 
of the material to be used as the outside of the garment face 
down on the mounting plate. The subsequent layers shall be 
placed on top in the order used in the garment, with the sur- 
face to be worn toward the skin facing up. With the protective 
shutter engaged, the specimens shall be placed on the speci- 
men holder. 


6-13.5.3.4 The testing copper calorimeter shall be placed 
directly on the specimen in contact with the surface to be worn 
toward the skin. 


6-13.5.3.5 The protective shutter shall be retracted and chart 
paper movement on the recorder shall be started using a 
chart speed consistent with the preparation of the overlay 
described in 6-13.5.4.1. The start time of the exposure shall 
be indicated. The exposure shall be continued for 30 sec- 
onds. The protective shutter shall be engaged (closed), the 
recorder shall be stopped, the calorimeter shall be removed 
and cooled, and then the specimen holder and exposed spec- 
imen shall be removed. 


6-13.5.3.6 After each exposure, the calorimeter shall be 
cooled to 33°C, +1°C (91°F, +2°F) before the next heat flux 
determination. The sensor shall be cooled after exposure with 
a jet of air or by contact with a cold surface. 


6-13.5.3.7 The sensor face shall be wiped immediately after 
each run, while hot, to remove any decomposition products 
that condense and could be a source of error. If a deposit col- 
lects and appears to be thicker than a thin layer of paint, or is 
irregular, the sensor surface shall be reconditioned. The cooled 
sensor shall be carefully cleaned with acetone or petroleum sol- 
vent, making certain there is no ignition source nearby. 


6-13.5.3.7.1* If copper is showing on the testing copper calo- 
rimeter, the surface shall be completely repainted with a thin 
layer of flat black spray paint. At least one calibration run shall 
be performed comparing the testing copper calorimeter with 
the calibration copper calorimeter. 


6-13.5.3.7.2 If the testing calorimeter is in error by more than 
+4/-0 kW/m? (+0.1/-0 cal-cm?/sec), all electrical connec- 
tions and points where thermocouples are secured to the test- 
ing calorimeter shall be checked. Two more calibration runs 
shall be conducted by comparing the testing copper calorim- 
eter with the calibration grade copper calorimeter. The aver- 
age error shall be calculated. If the average error of the testing 
calorimeter is more than +4 kW/m? (40.1 cal-cm?/sec), then 
the testing calorimeter shall be repaired and recalibrated or 
the testing calorimeter shall be replaced. 
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Table 6-13.5.4.1 Human Tissue Tolerance to Second-Degree Burn 


E Heat Flux Total Heat Calorimeter* Equivalent 
xposure 
Time(s)  cabcm?/s kW/m? cal-cm?2/s kW/m? AT°F AT°C AmV 
1 1.2 50 1.20 50 16.0 8.9 0.46 
2 0.73 31 1.46 61 19.5 10.8 0.57 
3 0.55 23 1.65 69 22.0 12.2 0.63 
4 0.45 19 1.80 75 24.0 13.3 0.69 
5 0.38 16 1.90 80 25.3 14.1 0.72 
6 0.34 14 2.04 85 27.2 15.1 0.78 
7 0.30 13 2.10 88 28.0 15.5 0.80 
8 0.274 11.5 2.19 92 29.2 16.2 0.83 
9 0.252 10.6 2.27 95 30.2 16.8 0.86 
10 0.233 9.8 2.33 98 31.1 17.3 0.89 
"i 0.219 9.2 2.41 101 32.1 17.8 0.92 
12 0.205 8.6 2.46 103 32.8 18.2 0.94 
13 0.194 8.1 2.52 106 33.6 18.7 0.97 
14 0.184 7.7 2.58 108 34.3 19.1 0.99 
15 0.177 7.4 2.66 111 35.4 19.7 1.02 
16 0.168 7.0 2.69 113 35.8 19.8 1.03 
17 0.160 6.7 2.72 114 36.3 20.2 1.04 
18 0.154 6.4 2.77 116 37.0 20.6 1.06 
19 0.148 6.2 2.81 118 37.5 20.8 1.08 
20 0.143 6.0 2.86 120 38.1 21.2 1.10 
25 0.122 5.1 3.05 128 40.7 22.6 1.17 
30 0.107 4.5 3.21 134 42.8 23.8 1.23 


Stoll, A. M. and M. A. Chianta, “Method and Rating System for Evaluation of Thermal Protection,” Aero- 


space Medicine, vol. 40, 1968, pp. 1232-1238. 
"Iron-constantan thermocouple. 


6-13.5.4 Preparation of Human Tissue Burn Tolerance Overlay. 


6-13.5.4.1 Tolerance Overlay. The thermal end point shall 
be determined with a plot of energy versus the time to cause a 
second-degree burn in human tissue as shown in Table 6- 
13.5.4.1. The calorimeter equivalent from Table 6-13.5.4.1 
that corresponds to the recorder scale shall be plotted on 
recorder chart paper. The columns AT°F, AT°C, and AmV 
(columns 6, 7, and 8) shall be plotted on the vertical axis, and 
the corresponding exposure time (column 1) shall be plotted 
on the horizontal axis. Chart units based on the recorder full- 
scale deflection and the chart speed for a graph directly com- 
parable to the recorder sensor trace shall be used. If pen 
deflection is from left to right and paper movement is down, 
the plot shall be from right to left with origin at lower right. If 
recorder trace differs, the graph shall be adjusted accordingly. 
An exact transparent duplicate shall be made for the overlay. 
The overlay shall be compared with the original to ensure 
change in the overlay size. 


6-13.5.4.2 Computer Processing of the Data. The informa- 
tion provided in Table 6-13.5.4.1 shall be permitted to be used 
as the criteria of performance in the software of a computer 
program. In this case, the sensor response shall be compared 
with the thermal response, either pain sensation or second- 
degree burn in human tissue, to determine the thermal end 
points. The product of the time to a second-degree burn in 
human tissue and the exposure energy heat flux shall be the 
TPP rating. 


6-13.5.5 Determination of Test Results. 


6-13.5.5.1 The time to the second-degree burn shall be graph- 
ically determined from the recorder chart of the sensor 
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response and criterion overlay prepared in 6-13.5.4.1. The 
overlay shall be positioned on the recorder chart, matching 
the zero of the overlay with the exposure start time resulting 
from heat transfer. The horizontal axis (time) shall be placed 
in line with the initial trace of the pen, keeping the overlay 
square with the recorder chart. The time to the second-degree 
burn shall be read to the nearest 0.1 second from the overlay 
chart at the point when the sensor response curve and the tis- 
sue tolerance curve cross. If the sensor response curve and the 
tissue tolerance curves do not cross, “> 30" shall be recorded 
as the test result. 


6-13.5.5.1.1 If a computer software program is used, the sen- 
sor response shall be compared with the data describing the 
human tissue heat tolerance to determine like values. The time 
from the start of the exposure to the time when these values are the 
same shall be taken at the exposure time. 


6-13.5.5.2 The TPP rating shall be calculated as the product 
of exposure energy heat flux and time to burn as follows: 


TPP rating = Fx T 


where: 


exposure energy heat flux (cal-cm?/sec) 


T - time to burn (sec) 

6-13.6 Report. The individual test TPP rating of each speci- 
men shall be reported. The average TPP rating shall be calcu- 
lated and reported. If a TPP rating is greater than 60, then the 


TPP rating shall be reported as “> 60.” 
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6-13.7 Interpretation. 


6-13.7.1 Pass/fail determinations shall be based on the aver- 
age reported TPP rating of all specimens tested. 


6-13.7.2 If an individual result from any test set varies more than 
+8 percent from the average result, the results from the test set 
shall be discarded and another set of specimens shall be tested. 


6-13.8 Specific Requirements for Testing Garments and 
Shrouds. 


6-13.8.1 Specimens shall consist of outer shell, moisture bar- 
rier, and thermal barrier. Winter liners shall not be included 
in the test composite. Collar lining fabric shall be permitted to 
be included in the proximity protective garment collar fabric 
composite specimen. Specimens shall not include seams. 
Specimens shall not be stitched to hold individual layers 
together during testing. 


6-13.8.2 Samples for conditioning shall be at least 1-m (1-yd) 
square of each material. 


6-13.8.3 Testing shall be performed as described in 6-13.2 
through 6-13.7. 


6-13.9 Specific Requirements for Testing Protective 
Wristlets. 


6-13.9.1 Specimens shall consist of materials from the portion 
of the protective wristlet that covers the wrist area. Specimens 
shall not include seams. Specimens shall not be stitched to 
hold individual layers together during testing. 


6-13.9.2 Samples for conditioning shall include wristlet mate- 
rial that is a minimum of 180 mm (7 in.) square. 


6-13.9.3 Testing shall be performed as described in 6-13.2 
through 6-13.7. 


6-13.10 Specific Requirements for Testing Protective Glove 
Body Composites and Gauntlets. 


6-13.10.1 Specimens shall consist of the composites used in the 
actual glove construction, with the layers arranged in proper 
order. Both the composite representing the back of the glove 
and the palm of the glove shall be tested. Results of each com- 
posite glove back and glove palm shall be reported. Specimens 
shall not include seams, where multiple layers are involved. 
Specimens shall not be stitched to hold individual layers 
together during testing. 


6-13.10.2 Samples for conditioning shall include glove mate- 
rials that are a minimum of 180 mm (7 in.) square consisting 
of the composite used in the actual glove construction, with 
the layers arranged in proper order and stitched using the 
same thread used in the construction of the glove. 


6-13.10.3 Testing shall be performed as described in 6-13.2 
through 6-13.7. 


6-14 Thread Melting Test. 


6-14.1 Application. This test shall apply to sewing thread used 
in the construction of all proximity protective elements. 


6-14.2 Specimens. Three different specimens shall be tested. 


6-14.3 Sample Preparation. Specimens shall be conditioned 
as specified in 6-1.3. 


6-14.4 Procedure. Specimens shall be tested in accordance 
with Test Method 1534, "Melting of Synthetic Fiber" of Fed- 
eral Test Method Standard 191A, Textile Test Methods, at a test 
temperature of 260°C (500?F). 


6-14.5 Report. The condition of specimens shall be observed 
at 260°C (500°F). 


6-14.6 Interpretation. Any specimen exhibiting melting at 
260°C (500°F) shall constitute failure of this test. 


6-15 Tear Resistance Test. 


6-15.1 Application. This test shall apply to woven and non- 
woven materials used in proximity protective garments, hel- 
met outer covers, and helmet shrouds. 


6-15.2 Sample Preparation. 


6-15.2.1 Samples for conditioning shall be at least 1-m (1-yd) 
square of material. 


6-15.2.2 The moisture and thermal barriers of samples shall 
be conditioned as specified in 6-1.2. The outer shell compo- 
nent shall be conditioned as specified in 6-1.3. 


6-15.3 Specimens. 


6-15.3.1 A minimum of five specimens in each of the warp 
directions, machine or coarse, and the filling directions, cross- 
machine or wales, shall be tested. 


6-15.3.2 If the material is non-anisotropic, then 10 specimens 
shall be tested. 


6-15.4 Procedure. Specimens shall be tested in accordance 
with ASTM D 5733, Standard Test Method for Tearing Strength of 
Nonwoven Fabrics by the Trapezoid Procedure. 


6-15.5 Report. 


6-15.5.1 The tear strength of an individual specimen shall be the 
average of the five highest peak loads of resistance registered. 


6-15.5.2 The tear strength of each specimen shall be reported 
to the nearest 45 g (11/5 oz). 


6-15.5.3 An average tear strength shall be calculated for warp 
and filling directions. 


6-15.6 Interpretation. 


6-15.6.1 Pass/fail performance shall be based on the average 
tear strength in the warp and filling directions. 


6-15.6.2 Failure in any one direction constitutes failure for 
the material. 


6-16 Burst Strength Test. 


6-16.1 Application. This test shall apply to knit materials used 
in proximity protective garments and wristlets. 


6-16.2 Specimens. A total of ten specimens shall be tested. 
6-16.3 Sample Preparation. 
6-16.3.1 Specimens shall be conditioned as specified in 6-1.3. 


6-16.3.2 Samples for conditioning shall be 1-m (1-yd) square 
of material. 


6-16.4 Procedure. Specimens shall be tested as specified in 
ASTM D 3787, Standard Test Method for Hydraulic Bursting Strength 
of Knitted Goods and Nonwoven Fabrics—Ball Burst Testing Method. 
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6-16.5 Report. 
6-16.5.1 The burst strength of each specimen shall be reported. 


6-16.5.2 The average burst strength of all specimens shall be 
calculated and reported. 


6-16.6 Interpretation. The average burst strength shall be 
used to determine pass/fail performance. 


6-17 Seam Breaking Strength Test. 


6-17.1 Application. This test shall apply to seams used in 
proximity protective garments. 


6-17.2 Specimens. 


6-17.2.1 A minimum of five seam specimens representative of 
the garment shall be tested for each seam type. 


6-17.2.2 The five seam specimens shall be straight seams. 
Seam specimens shall be permitted to be cut from the finished 
garment or shall be permitted to be prepared by joining two 
pieces of the garment fabric. 


6-17.2.2.1 Where two pieces of woven garment fabric are 
joined, the woven fabric seam specimen shall be prepared as 
specified in 8.2.1.2 of ASTM D 1683, Standard Test Method for Fail- 
ure in Sewn Seams of Woven Fabrics, and shall use the same thread, 
seam type, and stitch type as used in the finished garment. 


6-17.2.2.2 Where two pieces of knit or stretch woven garment 
fabric are joined, the knit fabric seam specimen shall be pre- 
pared as specified in 7.2.2 of ASTM D 3940, Standard Test 
Method for Bursting Strength (Load) and Elongation of Sewn Seams 
of Knit or Woven Stretch Textile Fabrics, using the same thread, 
seam type, and stitch type as used in the finished garment. 


6-17.2.2.3 Specimens of garment seam assemblies con- 
structed from other than woven or knit textiles shall be tested 
as specified in 6-17.2.2.1. 


6-17.2.2.4 Where a piece of woven garment fabric and a knit 
or stretch woven fabric are joined, the seam specimen shall be 
prepared as specified in 8-2.1.2 of ASTM D 1683, Standard Test 
Method for Failure in Sewn Seams of Woven Fabrics, and shall use 
the same thread, seam type, and stitch type as used in the fin- 
ished garment. 


6-17.3 Sample Preparation. Samples for conditioning shall 
be 1-m (l-yd) square of material. 


6-17.4 Procedure. 


6-17.4.1 All woven seam assemblies shall be tested in accor- 
dance with ASTM D 1683, Standard Test Method for Failure in 
Sewn Seams of Woven Fabrics. The test machine shall be operated 
at a rate of 305 mm/min (12 in./min). 


6-17.4.2 All knit seam assemblies and all stretch woven seam 
assemblies shall be tested in accordance with ASTM D 3940, 
Standard Test Method for Bursting Strength (Load) and Elongation 
of Sewn Seams of Knit or Woven Stretch Textile Fabrics. 


6-17.4.3 Combination woven and knit or stretch woven seam 
assemblies shall be tested in accordance with ASTM D 1683, Stan- 
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dard Test Method for Failure in Sewn Seams of Woven Fabrics. The test 
machine shall be operated at a rate of 305 mm/min (12 in./min). 


6-17.5 Report. 

6-17.5.1 The seam breaking strength for each seam specimen 
shall be reported. The average seam breaking strength for 
each seam type shall also be reported. 

6-17.5.2 The type of seams tested shall be reported as to 
whether the specimens were cut from the finished garment or 


prepared from fabric samples. 


6-17.6 Interpretation. The average seam breaking strength for 
each seam type shall be used to determine pass/fail performance. 


6-18 Top Impact Resistance Test (Force). 
6-18.1 Application. This test shall apply to complete helmets. 


6-18.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-18.3 Sample Preparation. 

6-18.3.1 Samples for conditioning shall be complete helmets. 
6-18.3.2 Specimens shall be conditioned for each environmen- 
tal condition specified in 6-1.3, 6-1.4, 6-1.5, 6-1.6, and 6-1.7 
prior to each impact. 

6-18.4 Apparatus. 

6-18.4.1 An aluminum ISEA size 7 headform shall be used. 
The headform shall have a mass of 3.6 kg, +0.5 kg (8.0 Ib, 


+1.0 Ib) and shall be of the nominal dimensions of the head- 
form in Table 6-18.4.1 and Figures 6-18.4.1(a) through (c). 


FIGURE 6-18.4.1(a) ISEA size 7 headform, top. 


180° 


Datum plane 10-10 
Circumference 55.88 cm (22 in.) 
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FIGURE 6-18.4.1(b) ISEA size 7 headform, side with modifi- FIGURE 6-18.4.1(c) Size 7 headform, front. 
cation for steel terminal junction bolt. i 
; ; j i 
5 5 
: : 
6 6 7 7 
8 8 
9 9 
9 9 Datum plane 
Datum plane 10 19 
10 0 
11 11 
1 1 
12 12 
12 2 
13 13 
i Steel terminal 3 14 14 
junction bolt 
14 4 
15 15 
15 5 16 16 
16 6 17 - TEE L— 17 
- 7 Section 90° minor axis 


Section 180°—0° major axis 


Table 6-18.4.1 Data for Contour Drawing of ISEA Headform (all dimensions in mm) 


; : Vertical Sections 
Horizontal Distance from 


Plane Datum Plane 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180° 
0-0 99 0 0 0 0 0 0 0 0 0 0 0 0 0 
1-1 95 22.5 22.5 28 25.5 26.5 28 28.5 31 33 36 39 38.7 40 
2-2 90 39.5 40 40 40.5 40.5 40.5 41.5 43.5 47.5 50 53 53 54.5 
3-3 85 53.5 54 55.7 51.5 50.5 50 51.5 53.5 57 60.5 64 64.5 65.5 
4-4 80 62.5 63 60.9 59 57 57 57.5 60.5 63.5 67.3 70.7 370.7 72.2 
5-5 70 72.55 74 71.5 68.2 65.5 64.5 65.3 68 72 75.7 791 80 82 
6-6 60 82 82 79.5 75 71.0 69.8 70.1 73 77.5 81.7 85.1 87.5 87.9 
7-7 50 87.5 87 845 79 74 71.5 72 75.7 80.9 85.8 89.4 91 92.3 
8-8 40 90.2 90.5 87.5 81.5 75.5 73.0 73.5 76.9 82.7 88.3 91.3 93.5 95 
9-9 20 94.0 94 90.5 83.5 77.1 73.7 74.2 77.8 84.3 91 95.5 97.6 98.5 

Datum plane 10-10 0 96.5 96.5 93.0 84.6 77.5 73.5 74.2 79 85 92.5 96.5 98.8 99.9 

11-11 20 96.5 96.5 93.0 84.6 77.5 73.5 72 70 78.5 84 90 91 95 

12-12 40 96.5 96.5 93.0 84.6 77.5 73.5 70 63.5 70 75 81 82 84 

13-13 60 96.5 96.5 93.0 84.6 77.5 73.5 68 58 57.5 63 69 69 72 

14-14 80 96.5 96.5 93.0 84.6 77.5 73.5 66 54 48 53 59 60 63 

15-15 100 96.5 96.5 93.0 84.6 77.5 73.5 64 52 48 49 54 56 59 

16-16 115.9 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 296.5 96.5 96.5 

17-17 128.6 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 


Note: All dimensions +5 mm. 
For SI units, 1 in. = 25.4 mm. 


6-18.4.2 A steel drop mass of 3.58 kg, +0.05 kg (7.90 Ib, £0.10 (1) Range, 4450 N (1000 Ibf) 
Ib) shall be used. The striking face of the drop mass shall be a (2) Peak force measurement accuracy, +2.5 percent 
spherical segment with a radius of 48 mm, +8 mm (1.9 in., +0.3 (3) Resolution, 22 N (5 Ibf) 
in.) and a chord length of at least 76 mm (3.0 in.). (4) Load cell rigidity, 4.4 x 10? N/m (2.5 x 107 Ibf/in.) 

(5) Minimum mechanical resonant frequency of the head- 
6-18.4.3 An electronic force measurement system with the fol- form/load cell system, 5000 Hz 
lowing minimum specifications shall be used: (6) Load cell diameter, 76 mm (3 in.) 
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6-18.4.4 The system frequency response shall comply with 
SAE J211, Instrumentation for Impact Test, Channel Frequency 
Class 1000, specifications. The minimum mechanical resonant 
frequency shall be calculated from the following formula: 


A hg/ m 


f= 20 
where: 
kg = the load cell rigidity [N/m (lbf/ft) ] 
m - the mass of the structure on top of the load cell 


[kg (slugs)] 


6-18.4.5 All surfaces in contact with the load cell shall have a 
surface finish of at least 0.8 x 10-9m (32 x 10-9 in.) rms. In 
addition, those surfaces in contact with the load cell shall be 
flat to within 12.7 x 10-9m (500 x 10-®in.). 


6-18.4.6 The load cell shall have a backup mass of at least 
540 kg (1200 Ib). The load cell assembly shall be rigidly 
mounted between the headform structure and a steel plate at 
least 305 mm (1 ft) square and 25 mm (1 in.) thick. The 
backup mass shall be concrete or a rigid material of equal or 
greater density at least 610 mm (2 ft) square. 


6-18.4.7 The surface of the steel plate, in the area of the load cell 
assembly mounting, shall be flat within +0.15 mm (*0.005 in.) 
and within 1 degree of level. The steel plate shall be rigidly 
attached to, and in intimate contact with, the backup mass. 


6-18.4.8 The vertical centerline of the drop mass, the headform, 
and the load cell shall all be colinear within 3 mm (!/g in.). The 
sensitive axis of the load cell shall be aligned within 1 degree of 
vertical. The guide or guides shall be vertical, and in the case ofa 
double guide system, parallel, to within 6 mm per 3 m (!/, in. per 
10 ft) of length. 


6-18.4.9* The instrumentation calibration shall be verified at 
least before and after each test series or at the beginning and end 
of each day of testing, whichever is the shorter length of time. 


6-18.4.10 The test system shall be analyzed dynamically to 
ensure that any mechanical resonance associated with trans- 
ducer mountings does not distort the output data. 


6-18.4.11 Prior to testing, the instrumentation shall be 
allowed to warm up until stability is achieved. 


6-18.4.12 Throughout calibration, verification, and testing, 
the ambient temperature shall be 20°C to 28°C (68°F to 82°F), 
and the relative humidity shall be 30 percent to 70 percent. 


6-18.5 Procedure. 


6-18.5.1 Where faceshield component(s) are provided, the 
device shall be removed from the helmet for this test. Specimen 
helmets shall be adjusted to a size sufficient to properly fit on 
the headform. Specimens shall be positioned on the headform 
with the horizontal center plane parallel within 5 degrees of the 
reference plane. The front-to-back centerline of the shell shall 
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be within 13 mm (0.5 in.) of the midsagittal plane of the head- 
form. Specimens shall be subjected to the environmental con- 
ditions specified in 6-1.3, 6-1.4, 6-1.5, 6-1.6, and 6-1.7 prior to 
each impact and within the specified time after being removed 
from conditioning. 


6-18.5.2 The impactor shall be dropped from a height that yields 
an impact velocity within 2 percent of 5.47 m/sec (17.9 ft/sec). A 
means of verifying the impact velocity to within 2 percent for 
each impact shall be incorporated. 


6-18.5.3 The verification tests shall demonstrate an accuracy 
of 2.5 percent or better in the measured force. 


6-18.6 Report. 


6-18.6.1 The results of each system verification shall be made 
part of the test results for specimens being tested. 


6-18.6.2 The peak force and impact velocity shall be recorded 
for each test. 


6-18.7 Interpretation. 


6-18.7.1 Pass/fail performance shall be determined for each 
specimen. 


6-18.7.2 One or more helmet specimens failing this test shall 
constitute failing performance. 


6-19 Impact Resistance Test (Acceleration). 


6-19.1 Application. This test shall be applied to complete 
helmets. 


6-19.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-19.3 Sample Preparation. 


6-19.3.1 Specimens shall be conditioned for each environ- 
mental condition specified in 6-1.3, 6-1.4, 6-1.6, and 6-1.7 prior 
to each impact. 


6-19.3.2 Samples for conditioning shall be complete helmets. 
6-19.4 Apparatus. 


6-19.4.1 An ISO size J headform conforming to the nominal 
dimensions in Figure 6-19.4.1 shall be used. The ISO size J test 
headform shall exhibit no resonant frequencies below 3000 Hz, 
and it shall be made of any low-resonance alloy, such as magne- 
sium K-1A. 


6-19.4.2 There shall be a drop assembly consisting of the test 
headform, the accelerometer, and the moving portion of the 
headform guidance assembly. The drop assembly shall have a 
total mass of 5.17 kg, +0.18 kg (11.4 Ib, £0.4 Ib). 


6-19.4.3 The guidance assembly shall comprise not more than 
20 percent of the total mass of the drop assembly. 


6-19.4.4 The center of mass of the drop assembly shall lie 
within a cone of 10 degrees included angle about the vertical, 
with the apex at the point of impact. 


Posted by Public.Resource.Org. Not affiliated with NFPA 


TEST METHODS 


1976-47 


FIGURE 6-19.4.1 Location of reference plane (all dimen- 
sions in mm). 


A 
Y 
Y = - T" 
X Reference plane IT 
Y Basic plane ——À li 
Headform Size (mm) | X(mm) Y (mm) 
A 500 24 90 
B 540 26 96 
J 570 27.5 102.5 
M 600 29 107 
[9] 620 30 110 


6-19.4.5 A steel test anvil shall be used and shall have a 
smooth, flat striking surface 127 mm, +15 mm (5 in., +!/g in.) 
in diameter. The anvil shall be mounted securely on a steel 
plate at least 305 mm (1 ft) square and 25 mm (1 in.) thick. 
The steel plate shall be rigidly attached to and in intimate con- 
tact with a backup mass of at least 540 kg (1200 Ib). The 
backup mass shall be of concrete or a rigid material of equal 
or greater density at least 610 mm (2 ft) square. 


6-19.4.6 An electronic acceleration measurement system with 
the following minimum specifications shall be used: 


(1) Range, 500 Gn 

(2) Peak acceleration measurement, +2.5 percent accuracy 
(3) Resonant frequency, 5000 Hz 

(4) Accelerometer shock limit, 2000 Gn 

(5) Resolution, 5 Gn 


6-19.4.7 The system frequency response shall comply with 
SAE J211, Instrumentation for Impact Test, Channel Frequency 
Class 1000, specifications. The time duration of acceleration 
levels shall be measured to within +0.2 millisecond. 


6-19.4.8 A reference anvil shall be substituted for the test anvil 
to verify the calibration of the acceleration measurement sys- 
tem. The reference anvil shall be constructed of any material 
that will yield reproducible test results during a period of at 
least 4 months. 


6-19.4.9* For calibration, the center of the reference anvil 
shall be aligned within 3 mm (1/g in.) of the impact point on 
the headform. The sensitive axis of the accelerometer shall be 
aligned within 1 degree of vertical and shall be colinear within 
3 mm (!/ga in.), with the center of the reference anvil and the 
impact point on the headform. The guide or guides shall be 
vertical and, in the case of a double guide system, parallel to 
within 6 mm/3 m (!/,in./10 ft) of length. 


6-19.4.10 The instrumentation calibration shall be verified at 
least before and after each test series or at the beginning and end 
of each day of testing, whichever is the shorter length of time. 


6-19.4.11 The test system shall be analyzed dynamically to ensure 
that any mechanical resonance does not distort the output data. 


6-19.4.12 Prior to testing, the instrumentation shall be 
allowed to warm up until stability is achieved. 


6-19.4.13 Throughout calibration, verification, and testing, 
the ambient temperature shall be 20?C to 28?C (68?F to 82?F), 
and the relative humidity shall be 30 percent to 70 percent. 


6-19.5 Procedure. 


6-19.5.1 A conditioned specimen with faceshield compo- 
nent(s) removed shall be positioned on the headform with the 
horizontal center plane of the helmet parallel within 5 degrees 
of the reference plane of the headform and shall be secured to 
the drop assembly by its retention system so as to maintain this 
position during the test. No part of the helmet shell shall be cut 
away to accommodate the test system, and no part of the test sys- 
tem shall contact the helmet shell either as mounted or during 
an impact test. 


6-19.5.2 The drop assembly with a helmet attached shall be 
dropped from a height that yields an impact velocity within 2 per- 
cent of 6.0 m/sec (19.7 ft/sec). A means of verifying the impact 
velocity within 2 percent for each impact shall be incorporated in 
the test system. The acceleration time duration values, peak accel- 
eration, and impact velocity shall be recorded for each test. Each 
helmet shall be environmentally conditioned prior to each 
impact in each of the five impact areas specified in Figure 6-1.6.1. 
Test series number 1 shall require helmet specimens 5, 6, 8, and 
10 to be impacted at the front, rear, side impact areas at a distance 
of 68 mm, +14/-0 mm (2!/ in, 4!/5/—0 in.) when measured 
from the test line to the center of the impact anvil. 


6-19.5.3 The impact areas shall be as specified in Figure 6-1.6.1. 
The top, front, rear, and side areas of the helmet shall be tested. 


6-19.5.4 The top impact area shall consist of a 30-mm (13/;¢-in.) 
radius measured from a point located on the headform at the 
junction of the coronal and midsagittal planes. 


6-19.5.5 The front impact test area shall consist of an area 
defined as extending forward on the headform from the front 
vertical transverse plane to the test line. 


6-19.5.6 The rear impact test area shall consist of an area 
defined as extending backward on the headform from the 
rear vertical transverse plane extending down to the test line. 


6-19.5.7 The side test areas shall consist of the areas between 
the top test area and test line extending from the rear vertical 
transverse plane and the front vertical transverse plane. 


6-19.5.8 Each conditioned specimen in a series shall be 
impacted one on the top, rear, front, and side test areas of the 
helmets as defined in Figure 6-1.6.1. At least one impact shall 
occur in each test area. 


6-19.5.9 The center of the test anvil shall be no lower than 
68 mm (21/5, in.) above the test line. 


6-19.5.10 The verification tests shall demonstrate an accuracy 
of 20 percent or better in the measured acceleration. 


6-19.6 Report. 


6-19.6.1 The results of each system verification shall be made 
part of the test results for the specimens being tested. 
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6-19.6.2 The maximum acceleration, duration of acceleration 
above 200 Gn, and duration of acceleration above 150 Gn 
shall be recorded for each test. 


6-19.7 Interpretation. 


6-19.7.1 Pass/fail performance shall be determined for each 
specimen. 


6-19.7.2 One or more helmet specimens failing this test shall 
constitute failing performance. 

6-20 Faceshield Component Resistance Test. 

6-20.1 Application. This test shall apply to complete helmets. 


6-20.2 Specimens. A minimum of four complete faceshield 
components shall be tested. 


6-20.3 Sample Preparation. 


6-20.3.1 Samples shall be preconditioned for each of the envi- 
ronmental conditions specified in 6-1.3, 6-1.4, and 6-1.7. 


6-20.3.2 Samples for conditioning shall be as defined in 6-20.2. 
6-20.4 Test One, High-Mass Impact. 
6-20.4.1 Apparatus. 


6-20.4.1.1 An Alderson 50th percentile male headform, as 
specified in Figure 6-20.4.1.1, shall be used to hold the protec- 
tive device. It shall be rigidly mounted in the horizontal posi- 
tion, face up, on a base that has a mass of 30 kg (66 Ib) or 
greater. The static stiffness of the headform shall be such that, 
when a vertical downward force of 20 kg (44 Ib) is applied to 
the forehead of the headform, the back of the headform shall 
not deflect more than 2 mm (0.08 in.). 


FIGURE 6-20.4.1.1 Alderson headform. 


Dimensions in 


—P0o- millimeters 


Basic plane 


6-20.4.1.2 The missile shall have a 30 degree conical tip with 
a l-mm (0.04-in.) radius, shall weigh 500 g (18 oz), and shall 
have a diameter of 25 mm (1 in.). The missile shall be held in 
position over the headform, tip down, at the designated test 
height. The missile shall have a heat-treated steel tip. 


6-20.4.1.3* The missile shall be dropped through a loose-fitting 
guide tube having a smooth internal diameter. 


6-20.4.2 Procedure. 
6-20.4.2.1 Only one faceshield component shall be tested at 


a time. 
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6-20.4.2.2 The complete helmet shall be placed on the head- 
form in accordance with the helmet positioning index. The 
alignment shall be such that, with the faceshield component 
deployed, when the missile is dropped, it points in line with 
one of the eyes of the headform. 


6-20.4.2.3 The missile shall be dropped from a height of 
1300 mm (51 in.). Four samples shall be tested. 


6-20.4.3 Report. The pass/fail result for each device shall 
be reported. 


6-20.5 Test Two, High-Velocity Impact. 
6-20.5.1 Apparatus. 


6-20.5.1.1* The test apparatus shall consist of a device capa- 
ble of propelling a steel ball reproducible at the velocity des- 
ignated at 250 ft/sec, the device shall show a sample standard 
deviation not greater than 2 percent of 250 ft/sec based ona 
test series of 30 shots. The velocity of the steel ball shall be 
determined at a distance not greater than 250 mm (10 in.) 
from point of impact. The projectiles used in this test shall 
be 6mm (!/,in.) diameter steel balls weighing approxi- 
mately 1 g (0.04 oz). These balls are damaged during impact 
and shall be changed frequently to avoid impacts at unex- 
pected locations and large variations in velocity. 


6-20.5.1.2 An Alderson 50th percentile male headform, as 
specified in Figure 6-20.4.1.1, shall be used for mounting 
the helmet with faceshield component. The headform shall 
be capable of being rotated on a vertical axis through each 
corneal vertex in 15 degree increments, from a first posi- 
tion 15 degrees to the nasal side of straight-ahead-viewing 
out to 90 degree temporally (it is assumed that the head- 
form is vertical such that the two eyes lie in a horizontal ref- 
erence plane). The headform shall be capable of being 
raised 10 mm (7/6, in.) and lowered 10 mm (?°/¢4 in.) with 
respect to the horizontal plane to carry out testing at the 90 
degree angular position. 


6-20.5.2 Procedure. 


6-20.5.2.1 Only one faceshield component shall be tested at 
a time. 


6-20.5.2.2 The helmet with faceshield component deploy 
shall be mounted to the Alderson 50th percentile male head- 
form in accordance with the eye/face positioning index. 


6-20.5.2.3 The headform shall be adjusted so that the path of 
the projectile passes through the center of the right eye. It is 
then rotated to the first test position, which shall be 15 degrees 
to the nasal side. The faceshield component shall be impacted 
at the test velocity. A new faceshield component shall be 
placed on the headform and impacted at 0 degrees. A new 
faceshield component shall be placed on the headform and 
impacted at 45 degrees. A new faceshield component shall be 
placed on the headform and impacted at 90 degrees. The 
impacts at the 45 degree and 90 degree positions shall be at 
either 10 mm (2°/¢4 in.) above or 10 mm (?5/,, in.) below the 
plane of the eyes. 


6-20.5.2.4 The headform shall be adjusted so that the path of 
the projectile passes throughout the center of the left eye. It is 
then rotated to the first test position, which shall be 15 degrees 
to the nasal side. The faceshield component shall be impacted 
at the test velocity. A new faceshield component shall be 
placed on the headform and impacted at 0 degrees. A new 
faceshield component shall be placed on the headform and 
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impacted 45 degrees. A new faceshield component shall be 
placed on the headform and impacted at 90 degrees. The 
impacts at the 45 degree and 90 degree positions shall be at 
either 10 mm (?5/,,4 in.) above or 10 mm (%/64in.) below the 
plane of the eyes. 


6-20.5.2.5 Eight specimens shall be tested. 


6-20.6 Report. The pass/fail result for each helmet shall be 
reported. 


6-20.7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 


6-21 Impact and Compression Tests. 


6-21.1 Application. This test method shall apply to the toe 
section of protective footwear. 


6-21.2 Specimens. A minimum of three footwear items shall 
be tested for both impact and compression. 


6-21.3 Sample Preparation. 


6-21.3.1 Samples for conditioning shall be complete footwear 
toe sections. 


6-21.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-21.4 Procedure. Footwear specimens shall be tested in 
accordance with Section 1.4 of ANSI Z41, Standard for Personal 
Protection — Protective Footwear. 


6-21.5 Report. 


6-21.5.1 The impact and compression forces for each speci- 
men shall be reported. 


6-21.5.2 The clearance after impact and the compression 
forces shall be recorded. 


6-21.6 Interpretation. One or more footwear specimens fail- 
ing this test shall constitute failing performance. 


6-22 Physical Penetration Resistance Test. 


6-22.1 Application. This test method shall apply to protective 
helmets. 


6-22.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-22.3 Sample Preparation. 
6-22.3.1 Samples for conditioning shall be complete helmets. 


6-22.3.2 Specimens shall be conditioned for each environmen- 
tal condition specified in 6-1.3, 6-1.4, 6-1.5, 6-1.6, and 6-1.7 
prior to each physical penetration. 


6-22.4 Apparatus. 


6-22.4.1 The ISO size J headform shall conform to the nomi- 
nal dimensions in Figure 6-19.4.1. Above the test line, it shall 
have an electrically conductive surface that is electrically con- 
nected to the contact indicator. 


6-22.4.2 The penetration striker shall have a mass of 1 kg, 
+0.02/—0.00 kg (2.2 Ib, +0.01/—0.00 Ib). The point of the 
striker shall be a cone with an included angle of 60 degrees, 
+0.5 degree, a height of 38 mm (1!/9 in.), and a tip radius of 
0.5 mm, +0.1 mm (0.020 in., +0.004 in.). The hardness of the 
striking tip shall be Rockwell Scale C-60, minimum. The pen- 
etration striker shall be electrically connected to the contact 
indicator. 


6-22.4.3 The contact indicator shall indicate when electrical 
contact has been made between the penetration striker and 
the conductive surface of the test headform. The contact indi- 
cator shall have a response time of less than 0.5 millisecond. 


6-22.4.4 The test shall be conducted at an ambient tempera- 
ture of 20°C to 28°C (68°F to 82°F), and the relative humidity 
shall be 30 percent to 70 percent. 


6-22.5 Procedure. 


6-22.5.1 The environmentally conditioned helmet shall be 
placed on the rigidly mounted test headform and be secured 
by the helmet retention system or by other means that will not 
interfere with the test. The helmet shall be positioned so that 
the penetration striker shall impact perpendicular to the hel- 
met anywhere above the test line. The impact site shall be at 
least 76 mm (3 in.) from the center of a previous penetration 
or impact site. 


6-22.5.2 The drop height of the penetration striker shall be 
adjusted so that the velocity at impact is at 7 m/sec, +0.1 m/ 
sec (23 ft/sec, +0.5 ft/sec). A total of two penetration tests for 
each of the five environmental conditions specified in 6-1.3, 
6-1.4, 6-1.5, 6-1.6, and 6-1.7 shall be conducted in such a man- 
ner that at least one penetration test shall be performed in 
each of the test areas defined in Figure 6-1.6.1. The helmet 
shall be environmentally conditioned prior to each penetra- 
tion test. A minimum of two penetration test blows shall be 
applied at different test areas on each helmet. 


6-22.6 Report. The pass/fail result for each helmet shall be 
reported. 


6-22.7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 


6-23 Puncture Resistance, Test One. 


6-23.1 Application. This test method shall apply to protective 
gloves and footwear uppers. 


6-23.2 Specimens. A minimum of three specimens measur- 
ing at least 150 mm (6 in.) square shall be tested. 


6-23.3 Sample Preparation. 


6-23.3.1 Samples for conditioning shall be complete gloves or 
footwear upper sections. 


6-23.3.2 Specimens shall be tested after conditioning as spec- 
ified in 6-1.3. 


6-23.4 Procedure. Specimens shall be tested in accordance 
with ASTM F 1342, Standard Test Method for Protective Clothing 
Material Resistance to Puncture. 


6-23.5 Report. 


6-23.5.1 The puncture force in kg force (Ib force) shall be 
reported for each specimen. 


6-23.5.2 The average puncture force in kg force (lb force) 
shall be reported for all specimens tested. 


6-23.6 Interpretation. The average puncture force shall be 
used to determine pass/fail performance. 


6-23.7 Specific Requirements for Testing Gloves. 


6-23.7.1 Specimens shall consist of each composite of the 
palm, palm side of the fingers, and back of the glove used in the 
actual glove construction, with the layers arranged in proper 
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order. Where the specimen composites of the palm, palm side 
of the fingers, and back of the glove are identical, only one rep- 
resentative composite shall be required to be tested. 


6-23.7.2 Glove specimens shall also be tested after wet condi- 
tion as specified in 6-1.8. 


6-23.7.3 Testing shall be performed as specified in 6-23.2 
through 6-23.6. 


6-23.8 Specific Requirements for Testing Footwear Uppers. 


6-23.8.1 Specimens shall consist of each composite of foot- 
wear item used in the actual footwear construction, with the 
layers arranged in proper order. Specimens shall be taken 
from the thinnest portion of the footwear upper. 


6-23.8.2 Testing shall be performed as specified in 6-23.2 
through 6-23.6. 


6-24 Puncture Resistance, Test Two. 


6-24.1 Application. This test method shall apply to protective 
footwear sole reinforcement devices. 


6-24.2 Specimens. A minimum of three footwear sole rein- 
forcement devices shall be tested. 


6-24.3 Sample Preparation. 


6-24.3.1 Samples for conditioning shall be footwear sole rein- 
forcement devices. 


6-24.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-24.4 Procedure. Puncture resistance tests shall be per- 
formed in accordance with ANSI Z41, Standard for Personal Pro- 
tection — Protective Footwear. 


6-24.5 Report. The force necessary to puncture the sole rein- 
forcement device of each specimen shall be reported. 


6-24.6 Interpretation. One or more specimens failing this 
test shall constitute failing performance. 


6-25 Cut Resistance Test. 
6-25.1 Application. 


6-25.1.1 This test method shall apply to glove and footwear 
upper materials. 


6-25.1.2 Modifications to this test method for evaluation of 
glove body, gauntlet, and wristlet materials shall be as speci- 
fied in 6-25.7. 


6-25.1.3 Modifications to this test method for evaluation of 
footwear upper materials shall be as specified in 6-25.8. 


6-25.2 Specimens. A minimum of three specimens, consist- 
ing of all layers, shall be tested. 


6-25.3 Sample Preparation. 


6-25.3.1 Samples for conditioning shall be whole gloves or 
footwear uppers. 


6-25.3.2 Specimens shall be conditioned as specified in 6-1.2. 


6-25.4 Procedure. Specimens shall be evaluated in accor- 
dance with ASTM F 1790, Standard Test Methods for Measuring 
Cut Resistance of Materials Used in Protective Clothing, with the 
modification that specimens shall be tested to a specific load 
with the measurement of cut distance. 
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6-25.5 Report. 


6-25.5.1 The cut distance shall be reported to the nearest 1 mm 
(3/64 in.) for each sample specimen. 


6-25.5.2 The average cut distance in mm (in.) shall be 
reported for all specimens tested. 


6-25.6 Interpretation. The average cut distance shall be used 
to determine pass/fail performance. 


6-25.7 Specific Requirements for Testing Glove Body, Gauntlet, 
and Wristlet Materials. 


6-25.7.1 Specimens shall be taken from the back and palm of 
the glove and shall not include seams. 


6-25.7.2 Cut resistance testing shall be performed under a 
load of 400 g. 


6-25.8 Specific Requirements for Testing Footwear Upper 
Materials. 


6-25.8.1 Specimens shall be taken from the parts of the foot- 
wear upper that provide uniform thickness and shall not 
include seams. 


6-25.8.2 Cut resistance testing shall be performed under a 
load of 800 g. 


6-26 Abrasion Resistance Test. 


6-26.1 Application. This test method shall apply to protective 
footwear soles and heels. 


6-26.2 Specimens. A minimum of three footwear soles with 
heels shall be tested. 


6-26.3 Sample Preparation. 


6-26.3.1 Samples for conditioning shall be complete footwear 
soles with heel. 


6-26.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-26.4 Procedure. Abrasion resistance tests shall be per- 
formed in accordance with ASTM D 1630, Standard Test Method 
for Rubber Property — Abrasion Resistance (Footwear Abrader). 


6-26.5 Report. The abrasion resistance rating of each speci- 
men shall be reported. 


6-26.6 Interpretation. One or more footwear specimens fail- 
ing this test shall constitute failing performance. 


6-27 Cleaning Shrinkage Resistance Test. 
6-27.1 Application. 


6-27.1.1 This test method shall apply to the proximity protec- 
tive garment outer shell, moisture barrier, thermal barrier, 
and winter liner and to the wristlet. 


6-27.1.2 Modifications to this test method for testing woven 
textile materials shall be as specified in 6-27.7. 


6-27.1.3 Modifications to this test method for testing knit and 
stretch woven materials shall be as specified in 6-27.8. 


6-27.2 Specimens. Cleaning shrinkage resistance testing shall 
be conducted on three specimens of each material, and each sep- 
arable layer of a composite material shall be tested separately. 


6-27.3 Sample Preparation. Specimens to be tested shall be 
conditioned as specified in 6-1.3. 
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6-27.4 Procedure. 


6-27.4.1 Specimens shall be tested using five cycles of 
Machine Cycle 1, Wash Temperature V, and Drying Procedure 
Ai of AATCC 135, Dimensional Changes in Automatic Home Laun- 
dering of Woven and Knit Fabrics. 


6-27.4.2 A 1.8-kg, +0.1 kg (4b, +0.2 Ib) load shall be used. A 
laundry bag shall not be used. 


6-27.4.3 Specimen marking and measurements shall be con- 
ducted in accordance with the procedure specified in AATCC 
135, Dimensional Changes in Automatic Home Laundering of 
Woven and Knit Fabrics. 


6-27.4.4 Knit fabric specimens shall be pulled to original 
dimensions and shall be allowed to relax for 1 minute prior to 
measurement. 


6-27.5 Report. 


6-27.5.1 The percent change in the width and length dimen- 
sions of each specimen shall be calculated. 


6-27.5.2 Results shall be reported as the average of all three 
specimens in each dimension. 


6-27.6 Interpretation. 


6-27.6.1 The average percent change in both dimensions 
shall be used to determine pass/fail performance. 


6-27.6.2 Failure of either dimension shall constitute failure 
for the entire sample. 


6-27.7 Specific Requirements for Testing Woven Textile 
Materials. 


6-27.7.1 Each specimen shall be 380 mm x 380 mm, +13 mm 
(15 in. x 15 in., £!/5 in.) and shall be cut from the fabric to be 
used in the construction of the clothing item. 


6-27.7.2 Samples for conditioning shall be atleast 1 m (1 yd) 
square of each material. 


6-27.7.3 Testing shall be performed as specified in 6-27.2 
through 6-27.6. 


6-27.8 Specific Requirements for Testing Knit and Stretch 
Woven Textile Materials. 


6-27.8.1 Other than for wristlets, the dimensions of each speci- 
men shall be 380 mm x 380 mm, +13 mm (15 in. x 15 in., H /, in.) 
and shall be cut from the fabric to be used in the construction of 
the clothing item. 


6-27.8.2 The dimensions of wristlet specimens shall be 115 mm 
x 115 mm, +13 mm (41/5 in. x 4! /, in., t /, in.) and shall be cut 
from the wristlet fabric to be used in the construction of the 
clothing item. 


6-27.8.3 Samples for conditioning shall include material that 
is atleast 50 mm (2 in.) larger in each ofthe two required spec- 
imen dimensions. 


6-27.8.4 Testing shall be performed as specified in 6-27.2 
through 6-27.6. 


6-28 Water Penetration Test. 


6-28.1 Application. 


6-28.1.1 This test method shall apply to moisture barrier 
materials and moisture barrier seams. 


6-28.1.2 Modifications to this test method for testing moisture 
barrier materials shall be as specified in 6-28.7. 


6-28.1.3 Modifications to this test method for testing moisture 
barrier seams shall be as specified in 6-28.8. 


6-28.2 Specimens. 


6-28.2.1 A minimum of five specimens of moisture barrier 
material shall be tested. 


6-28.2.2 Seam specimens shall be cut so that the seam divides 
the specimen into two equal halves. 


6-28.3 Sample Preparation. 


6-28.3.1 Specimens shall be tested both before and after 
being subjected to the procedure specified in 6-1.2. 


6-28.3.2 Specimens to be tested shall be conditioned as speci- 
fied in 6-1.3. 


6-28.3.3 Specimens to be tested shall then be conditioned as 
specified in 6-1.5. 


6-28.4 Procedures. 


6-28.4.1 Procedure A. Specimens shall be tested at 1.76 kg/ 
cm? (25 psi) in accordance with Method 5512, “Water Resistance 
of Coated Cloth; High Range, Hydrostatic Pressure Method,” of 
Federal Test Method Standard 191A, Textile Test Methods. 


6-28.4.2 Procedure B. Specimens shall be tested at 0.07 kg/ 
cm? (1 psi) for 5 minutes in accordance with Method 5516, 
“Water Resistance of Cloth; Water Permeability; Hydrostatic 
Pressure Method,” of Federal Test Method Standard 191A, 
Textile Test Methods. 


6-28.5 Report. The pass/fail results for each specimen shall 
be reported. 


6-28.6 Interpretation. 
6-28.6.1 The appearance of any water shall constitute failure. 


6-28.6.2 One or more test failures of any specimen against any 
liquid shall constitute failure of the material. 


6-28.7 Specific Requirements for Testing Moisture Barrier 
Materials. 


6-28.7.1 Samples for conditioning shall be at least 1 m (1 yd) 
square. 


6-28.7.2 Samples for conditioning as specified in 6-1.5 shall be 
150-mm (6-in.) squares cut from sample subjected to the pro- 
cedures specified in 6-1.2. 


6-28.7.3 Specimens shall be tested as specified in 6-28.4.1, 
Procedure A, and 6-28.4.2, Procedure B. 


6-28.8 Specific Requirements for Testing Moisture Barrier 
Seams. 


6-28.8.1 Samples for conditioning shall be at least 150 mm x 
1 m (6 in. x 39 in.), with the seam bisecting the sample in the 
longitudinal direction. 


6-28.8.2 Samples for conditioning as specified in 6-1.5 shall be 
150-mm (6-in.) squares cut from sample subjected to the pro- 
cedures specified in 6-1.2. 


6-28.8.3 Specimens shall be tested as specified in 6-28.4.2, 
Procedure B. 
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6-29 Liquid Penetration Resistance Test. 
6-29.1 Application. 


6-29.1.1 This test shall apply to proximity protective garment 
materials, protective gloves, and footwear. 


6-29.1.2 Modifications to this test method for testing prox- 
imity protective garment materials shall be as specified in 
6-29.7.1, 6-29.7.2, and 6-29.7.3. 


6-29.1.3 Modifications to this test method for testing protec- 
tive gloves shall be as specified in 6-29.8. 


6-29.1.4 Modifications to this test method for testing protec- 
tive footwear shall be as specified in 6-29.9. 


6-29.2 Specimens. 
6-29.2.1 A minimum of three specimens shall be tested. 


6-29.2.2 Specimens shall consist of three 75-mm (3-in.) 
squares for each material type. 


6-29.3 Sample Preparation. 


6-29.3.1 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.2. 


6-29.3.2 Specimens to be tested shall be conditioned as speci- 
fied in 6-1.3. 


6-29.3.3 Specimens to be tested shall then be conditioned as 
specified in 6-1.5. 


6-29.4 Procedure. 


6-29.4.1 Liquid penetration resistance testing shall be con- 
ducted in accordance with ASTM F 903, Standard Test Method 
for Resistance of Protective Clothing Materials to Penetration by Liq- 
uids, using exposure Procedure C. 


6-29.4.2 Each of the following liquids shall be tested sepa- 
rately against each sample specimen: 


(1) Aqueous film-forming foam (AFFF), 3 percent concentrate 

(2) Battery acid (37 percent w/w sulfuric acid) 

(3) Fire-resistant hydraulic fluid, phosphate ester base 

(4) Surrogate gasoline fuel C as defined in ASTM D 471, 
Standard Test Method for Rubber Property — Effect of Liquids, 
a 50/50 percent by volume of Toluene and Iso-octane 

(5) Swimming pool chlorinating chemical containing at least 
65 percent free chlorine (saturated solution) 


6-29.4.3 The normal outer surface of the material shall be 
exposed to the liquid as oriented in the clothing item. 


6-29.5 Report. The pass/fail result for each specimen shall 
be reported. 


6-29.6 Interpretation. One or more test failures of any speci- 
men against any liquid shall constitute failure of the material. 


6-29.7 Specific Requirements for Testing Moisture Barrier 
Materials. 


6-29.7.1 Samples for conditioning shall be at least 1 m (1 yd) 
square. 


6-29.7.2 Specimens shall consist of a composite of layers that 
act as a barrier and seam areas. All layers shall be arranged in 
proper order. 


6-29.7.3 Testing shall be performed as specified in 6-29.2 
through 6-29.6. 
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6-29.8 Specific Requirements for Testing Glove Materials. 


6-29.8.1 Three specimens each shall be taken from the sam- 
ple gloves at the palm, back, and seam areas. 


6-29.8.2 Samples for conditioning shall be whole gloves. 


6-29.8.3 Testing shall be performed as specified in 6-29.2 
through 6-29.6. 


6-29.9 Specific Requirements for Testing Footwear Materials. 
6-29.9.1 Samples for conditioning shall be whole footwear. 


6-29.9.2 Three specimens each shall be taken from the upper 
and any upper seam areas. 


6-29.9.3 Testing shall be performed as described in 6-29.2 
through 6-29.6. 


6-30 Viral Penetration Resistance Test. 
6-30.1 Application. 


6-30.1.1 This test shall apply to proximity protective garment 
moisture barriers and to moisture barrier seams, protective 
gloves, and protective footwear. 


6-30.1.2 Modifications to this test method for testing moisture 
barriers shall be as specified in 6-30.7. 


6-30.1.3 Modifications to this test method for testing moisture 
barrier seams shall be as specified in 6-30.8. 


6-30.1.4 Modifications to this test method for testing gloves 
shall be as specified in 6-30.9. 


6-30.1.5 Modifications to this test method for testing footwear 
shall be as specified in 6-30.10. 


6-30.2 Specimens. 
6-30.2.1 A minimum of three specimens shall be tested. 


6-30.2.2 Specimens shall consist of three 75-mm (3-in.) 
squares for each material type. 


6-30.3 Sample Preparation. 


6-30.3.1 Specimens other than footwear shall be tested after 
being subjected to the procedure specified in 6-1.2. 


6-30.3.2 All specimens to be tested shall be conditioned as 
specified in 6-1.3. 


6-30.3.3 All specimens to be tested shall then be conditioned 
as specified in 6-1.5. 


6-30.4 Procedure. Liquid penetration resistance testing shall 
be conducted in accordance with ASTM F 1671, Standard Test 
Method for Resistance of Materials Used in Protective Clothing to Pen- 
etration by Blood-Borne Pathogens Using Phi-X-174 Bacteriophage as 
a Test System. 


6-30.5 Report. The pass/fail result for each specimen shall 
be reported. 


6-30.6 Interpretation. A failure of any specimen against any 
chemical constitutes failure of the material. 


6-30.7 Specific Requirements for Testing Moisture Barrier 
Materials. 


6-30.7.1 Specimens shall consist of the moisture barrier or 
that material intended to act as the moisture barrier. 
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6-30.7.2 Samples for conditioning shall be at least 1 m (1 yd) 
square. 


6-30.7.3 Samples for conditioning as specified in 6-1.5 shall be 
150-mm (6-in.) squares cut from samples subjected to the pro- 
cedures in 6-1.2. 


6-30.7.4 Testing shall be as described in 6-30.2 through 6-30.6. 


6-30.8 Specific Requirements for Testing Moisture Barrier 
Seams. 


6-30.8.1 Samples for conditioning shall be at least 150 mm x 
1 m (6 in. x 39 in.) with the seam bisecting the sample in a lon- 
gitudinal direction. 


6-30.8.2 Samples for conditioning as specified in 6-1.5 shall be 
150 mm (6 in.) squares cut from samples subjected to the pro- 
cedures in 6-1.2. 


6-30.8.3 Testing shall be as described in 6-30.2 through 6-30.6. 
6-30.9 Specific Requirements for Testing Glove Materials. 


6-30.9.1 Three specimens each shall be taken from sample 
gloves at the palm, back, and seam areas. 


6-30.9.2 Samples for conditioning shall be whole gloves. 
6-30.9.3 Testing shall be as described in 6-30.2 through 6-30.6. 
6-30.10 Specific Requirements for Testing Footwear Materials. 


6-30.10.1 Three specimens each shall be taken from the 
upper and any upper seam areas. 


6-30.10.2 Samples for conditioning shall be whole footwear. 
6-30.10.3 Testing shall be as described in 6-30.2 through 6-30.6. 


6-31 Wet Flex. 


6-31.1 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.3. 


6-31.2 Test specimens shall be 100 mm x 200 mm (4 in. x 8 in.) 
with the long dimension parallel to the warp or wale direction 
and shall be from the fabric lot used in the construction of the 
proximity protective garment. Five (5) specimens from each 
sample unit shall be tested with no two specimens containing 
the same yarns. 


6-31.3 The test specimen shall be immersed in water at 60°C, 
+3°C (140°F, +5°F) for 15 minutes. Upon removal from the 
water, the test specimen shall be placed on two layers of absor- 
bent-type blotters and covered by two additional layers. After 
placing the wet specimens between the blotters, a 4.5-kg (10 Ib) 
weight, a steel rod 76 mm (3 in.) in diameter and 127 mm (5 in.) 
long, shall be rolled over the test specimen for four complete 
cycles, eight passes. The specimen shall be removed from 
between the blotters and placed in the flexing device as shown in 
Figure 6-31.3(a) and (b). The blotting paper shall conform to 
requirements detailed in Method 5500, Water Resistance of 
Cloth; Dynamic Absorption Method, of Federal Test Method 
Standard 191A, Textile Test Methods. 


6-31.4 The flexing device as shown in Figures 6-31.3(a) and 
(b) shall be used. This device shall have a suitable weight on 
the weight arm to produce a 13.5-N to 15.75-N (3-lb to 3.5-Ib) 
tension on the specimen during flexing. The tensioning jaw or 
clamp shall be so located that, with tension jaw arm vertical, 
any point on the tensioning jaw would be the apex of a cone 
of motion generated between that point and the correspond- 


ing point of the moving jaw. The crank arms shall be equal in 
effective length and in angular phase so that the moving jaw 
connecting the two arms remains parallel to the tension jaw 
throughout a complete revolution of the arms. The specimen 
shall be placed in the device with the moving jaw at bottom 
dead center, the tension jaw arm vertical, and the face of the 
cloth down. Each jaw shall clamp the specimen across the 
entire width. The crank handle shall be turned at a rate of 50 
revolutions, +10 revolutions, per minute of the crank arms 
and moving jaw during the test. A tray or board, flat black in 
color and sufficiently large to catch any particles that are 
removed from the fabric, shall be cleaned before each test and 
examined for materials particles after each test. A motor- 
driven apparatus shall be permitted to be used in lieu of the 
manual device specified. 


FIGURE 6-31.3(a) Flexing device — end view. 
Crank handle 


Tray or board 
with flat black 
finish 


(434in.) 


FIGURE 6-31.3(b) Flexing device — top view. 


Specimen 
width 15.2 cm (6 in.) 


Tensioning jaw or clamp 


Moving jaw or clamp 


[I 


Note: Both cloth jaws 
must clamp the specimen 
securely over the entire 
width of the specimen at 
their respective ends of 
the specimen. 


Top view 


6-31.5 The specimens shall be taken directly from the blotter 
paper and placed in the flexing device with the warp or wale 
direction perpendicular to the jaw line. The distance between 
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jaw lines shall be 135 mm (5!/, in.). The specimen shall be 
flexed for 1000 cycles, then removed from the apparatus, and 
shall be visually inspected to determine pass/fail. 


6-31.6 Any cracking or delamination closer than 22 mm (7/3 in.) 
from either jaw line shall not be considered. Failure of any one 
specimen shall constitute failure of sample unit of product. 


6-32 Adhesion After Wet Flex-Tape Method. 


6-32.1 Immediately after each of the five specimens has com- 
pleted the wet flex test in Section 6-31, the specimens shall be 
tested and evaluated for adhesion. This test shall be per- 
formed only on coated or laminated materials. 


6-32.2 A razor cut design shall be symmetrically centered 
within the 100-mm x 200-mm (4-in. x 8-in.) specimen. Two X 
cuts and three horizontal cuts shall be made as shown in Fig- 
ure 6-32.2 with a sharp razor blade through the coating or lam- 
inate and adhesive layers, but not through the base cloth. 


FIGURE 6-32.2 Cuts. 


10.2 cm 
(4 in.) 


P 


Note: Solid lines indicate cut lines. 


6-32.3 The pressure sensitive tape used for testing the adhe- 
sion of the coating or the laminate shall have an adhesion 
value of not less than 1.150 N/cm (2?/41b/in.) width or more 
than 0.191 N/cm (81/5 lb/in.) width. Five 25-mm x 200-mm 
(l-in. x 8-in.) specimens of the tape shall be tested rising using 
the following: 


(1) A tensile testing machine as described in Method 5100, 
Strength and Elongation, Breaking of Woven Cloth; 
Grab Method, of Federal Test Method Standard 191A, 
Textile Test Methods, with the modification that all 
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machine attachments for determining maximum load 
shall be disengaged and the speed of the pulling clamp 
shall be 510 mm/min (20 in./min) 


(2) Five 50-mm x 100-mm (2-in. x 4-in.) steel plates conform- 
ing to Class 301 of Federal Specification QQ-S-766, Steel 
Plate, Sheet, and Strip-Corrosion Resisting, which have been 
polished to a No. 4 finish 


(3) A 38mm (1!/yin.) wide steel roller weighing 4.53 kg, 
+0.06 kg (10 Ib, £2 oz) 


6-32.3.1 Before each test, the steel plates shall be thoroughly 
cleaned with diacetone alcohol, methyl alcohol, or methyl ethyl 
ketone, using a clean piece of lintless wiping tissue. The tape 
shall be applied to the clean surface of the plate so that it covers 
the entire length of the plate and extends 100 mm (4 in.) 
beyond one end of the plate. 


6-32.3.2 The tape shall be pressed down by passing the roller 
over it six times, three times in each direction. The free end of 
the tape shall be doubled back and 25 mm (1 in.) of the tape 
peeled off the plate. The plate shall be inserted and clamped 
in the bottom jaw of the tensile testing machine with the free 
end of the tape downward. The free end of the tape shall be 
looped upward and inserted and clamped in the upper jaw so 
as to peel the tape from the plate when the jaw motion is 
started. The minimum tension required to remove the 
remainder of the tape, except for the final 25 mm (1 in.), shall 
be the adhesion value and shall be determined by means of 
the autographic recording device. 


6-32.4 Five 25-mm x 200-mm (1-in. x 8-in.) specimens of sim- 
ilar tape, taken from a lot of material that has passed the test 
as specified in Section 6-15, shall be used for testing the adhe- 
sion of the coating or laminate. 


6-32.5 The apparatus and procedure shall be as specified in 6-32.3, 
but instead of the steel plates specified in 6-32.3(2), the test speci- 
mens used in Section 6-15 shall be used for this test. 


6-32.6 A moderate amount of specks on the tape of coating 
shall not constitute failure; however, exposure of adhesive 
beneath a laminate shall constitute failure. The failure of one 
specimen shall constitute failure of the unit of product. 


6-33 Flex at Low Temperature. 


6-33.1 The test samples shall be five specimens, 25 mm x 100 mm 
(1 in. x 4 in.), with the long dimension in the warp or wale direc- 
tion, and shall be from the fabric lot used in the construction of 
the garment. 


6-33.2 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.3. 


6-33.3 The test samples and jig as shown in Figure 6-33.3 shall 
be conditioned for 4 hours at a temperature of -32?C (-25?F). 


6-33.4 At the end of the conditioning period, with the jig and 
the test specimens still in the test atmosphere, the sample 
shall be placed in the open jig with the rod in the center of 
the fabric. The face of the fabric shall be positioned away 
from the rod. The jig shall be closed in less than 3 seconds so 
that the specimen is bent face out around the rod until the 
back of the specimen touches itself. The tested fabric shall be 
examined without magnification. 
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FIGURE 6-33.3 Jig assembly — resistance to low tempera- 
ture test. 
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6-33.5 Failure of any one specimen shall constitute failure of 
sample unit of production. 


6-34 Resistance to High-Temperature Blocking. 


6-34.1 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.3. 


6-34.2 Blocking test procedure shall be as stated in Method 
5872, Temperature, High, Effect on Cloth Blocking, of Fed- 
eral Test Method Standard 191A, Textile Test Methods. 


6-34.3 The test specimen shall be examined to determine 
pass/fall. Failure to any one specimen shall constitute failure 
of the unit of product. 


6-35 Corrosion Resistance Test. 
6-35.1 Application. 


6-35.1.1 This test method shall apply to hardware items on 
proximity protective garments, helmets, gloves, footwear, and 
helmet faceshields. 


6-35.1.2 Modifications to this test method for testing garment 
and glove hardware shall be as specified in 6-35.7. 


6-35.1.3 Modifications to this test method for testing helmet 
and faceshield shall be as specified in 6-35.8. 


6-35.1.4 Modifications to this test method for testing footwear 
shall be as specified in 6-35.9. 


6-35.2 Specimens. A total of three specimens of each hard- 
ware type shall be tested. 


6-35.3 Sample Preparation. Specimens shall not be conditioned. 
6-35.4 Procedure. 


6-35.4.1 Specimens shall be tested in accordance with ASTM 
B 117, Standard Method of Salt Spray (Fog) Testing. Hardware 
items shall be exposed to a 5 percent, +1 percent saline solu- 
tion for a period of 20 hours. 


6-35.4.2 Immediately following the storage specified in 6-35.4.1 
and prior to examination, specimens shall be rinsed under 
warm, running tap water and dried with compressed air. 


6-35.4.3 Specimens shall then be examined visually with the 
unaided eye to determine the presence of corrosion. 


6-35.4.4 The functionality of each specimen shall be evaluated. 


6-35.5 Report. The presence of corrosion and the functional- 
ity for each specimen shall be reported. 


6-35.6 Interpretation. One or more hardware specimens failing 
this test shall constitute failing performance for the hardware type. 


6-35.7 Specific Requirements for Testing Garment and Glove 
Hardware. 


6-35.7.1 Samplesfor conditioning shall be whole hardware items. 


6-35.7.2 A total of three specimens of each hardware type 
shall be tested. 


6-35.8 Specific Requirements for Testing Helmets and 
Faceshields. 


6-35.8.1 Samples for conditioning shall be whole helmets and 
faceshields. 


6-35.8.2 A total of three different helmets or faceshields shall 
be tested. 


6-35.9 Specific Requirements for Testing Footwear. 
6-35.9.1 Samples for conditioning shall be whole hardware items. 


6-35.9.2 A total of three specimens of each hardware type 
shall be tested. 


6-35.9.3 Functionality of the hardware shall not be evaluated. 


6-36 Electrical Insulation Test One. 


6-36.1 Application. This test method shall apply to protective 
helmets. 


6-36.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-36.3 Sample Preparation. 
6-36.3.1 Specimens shall be conditioned as specified in 6-1.3. 


6-36.3.2 Samples for conditioning shall be complete helmets with- 
out helmet outer covers where provided, shrouds, or ear covers. 


6-36.4 Apparatus. 


6-36.4.1 The following equipment shall be provided for 
Procedure A: 


(1) A source of 60-Hz alternating current variable from 0 to 
2200 volts true rms 


(2) Wiring and terminals for application of voltage to the 
water in the vessel 


(3) A voltmeter to measure the applied voltage to within 
2 percent 

(4) A millimeter to measure the leakage current to within 
2 percent 

(5) A vessel, containing tap water, of sufficient size to sub- 
merge an inverted helmet to the dielectric test plane 


(6) Aframe for suspending the test specimen in water 
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6-36.4.2 The following equipment shall be provided for 
Procedure B: 


(1) A source of 60-Hz alternating current variable from 0 to 
2200 volts true rms 

(2) Wiring and terminals for application of voltage across the 
crown of the test specimen 

(3) Avoltmeter to measure the applied voltage within 2 percent 

(4) A millimeter to measure the leakage current to within 
2 percent 

(5) A vessel, containing tap water, of sufficient size to com- 
pletely submerge an inverted helmet 

(6) Analuminum ISEA size 7 headform modified in accordance 
with Table 6-18.4.1 and Figures 6-18.4.1(a) through (c) 


6-36.5 Procedures. 
6-36.5.1 Procedure A. 


6-36.5.1.1 Where helmets have a vertical adjustment to the 
suspension system, the vertical adjustment shall be set to raise 
the helmet to the highest position, with maximum crown 
clearance between the headform and the inside of the helmet 
crown, prior to establishing the helmet positioning index. The 
helmet shall be placed on the ISO size J headform specified in 
Figure 6-19.4.1 and positioned according to the helmet posi- 
tioning index for this test. After proper positioning in accor- 
dance with the helmet positioning index, the dielectric test 
plane specified in Figure 6-36.5.1.2 shall be determined. 


6-36.5.1.2 The helmet shall be inverted and positioned in 
accordance with the inverted helmet positioning index while 
maintaining all vertical adjustments set at their highest posi- 
tion. The inverted helmet shall be filled with tap water equal 
to the dielectric test plane as shown in Figure 6-36.5.1.2. The 
helmet shall then be submerged in tap water to the same level 
as the water on the inside of the helmet. 


FIGURE 6-36.5.1.2 Test setup. 
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6-36.5.1.3 A 60-Hz alternating current voltage shall be applied 
to the water in the vessel and increased to 2200 volts. The voltage 
shall be maintained at 2200 volts, +2 percent for 1 minute. 


6-36.5.2 Procedure B. 


6-36.5.2.1 The sample helmet and retention system shall be 
completely submerged in tap water for a period of 15 minutes, 
+2/—0 minutes. The helmet shall be removed from the tap 
water and allowed to drain for not longer than 2 minutes. 
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6-36.5.2.2 The sample helmet shall then be mounted on the 
modified ISEA aluminum size 7 headform, with the chinstrap 
firmly secured to the headform by means of the conductive 
terminal junction bolt. 


6-36.5.2.3 A lead carrying 60-Hz alternating current voltage 
shall be attached to all metal parts on the helmet's exterior, at 
or above the brim edge. A second pickup lead shall be 
attached to the terminal junction bolt. Voltage shall be 
applied to the external helmet shell lead and increased to 
2200 volts, +2 percent volts. The voltage shall be maintained 
for 15 seconds. 


6-36.6 Report. Any current leakage or evidence of break- 
down shall be recorded for each helmet. 


6-36.7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 


6-37 Electrical Insulation Test Two. 
6-37.1 Application. This test shall apply to protective footwear. 


6-37.2 Specimens. A minimum of three footwear items shall 
be tested. 


6-37.3 Sample Preparation. 

6-37.3.1 Samples for conditioning shall be whole footwear. 
6-37.3.2 Specimens shall be conditioned as specified in 6-1.3. 
6-37.4 Procedure. 


6-37.4.1 Sample footwear shall be tested to 14,000 volts (rms) 
in accordance with Section 5.1.1 of ASTM F 1116, Standard Test 
Method for Determining Dielectric Strength of Overshoe Footwear. 


6-37.4.2 The electrode inside the boot shall be conductive 
metal shot. 


6-37.5 Report. Any current leakage or evidence of break- 
down shall be recorded for each footwear item. 


6-37.6 Interpretation. One or more footwear specimens fail- 
ing this test shall constitute failing performance. 


6-38 Overall Liquid Integrity Test One. 
6-38.1 Application. This test shall apply to protective gloves. 


6-38.2 Specimens. A minimum of three glove pairs each for 
size small and large shall be used for testing. 


6-38.3 Sample Preparation. 
6-38.3.1 Samples for conditioning shall be whole gloves. 


6-38.3.2 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.2. 


6-38.3.3 Specimens shall be tested after being subjected to the 
procedure specified in 6-1.5. 


6-38.3.4 Specimens to be tested shall be conditioned as speci- 
fied in 6-1.3. 


6-38.4 Apparatus. 


6-38.4.1* A water-markable glove shall cover all areas of the 
tester’s hand. The water markable glove shall be constructed 
of a fabric that is marked easily by water to determine leakage. 


6-38.4.2 Water used for integrity testing shall be treated with 
a nonfoaming surfactant to lower its surface tension to less 
than 34 dynes/cm, +5 dynes/cm. 
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6-38.5 Procedure. 6-39.4.1 Protective footwear shall be tested in accordance 
A . with Appendix B of Footwear Industries of America Standard 

6-38.5.1 Test subjects shall be selected so that their hand 1209, Whole Shoe Flex. The level of the water shall be no less 


dimensions are as close as possible to the middle of the range 


: $ . than 25 mm (1 in.) from the lowest point of the throat. 
for hand length and hand circumference, as specified in the 


tables provided for size small and size large gloves in 4-3.7.3. 6-39.4.2 The test shall consist of 100,000 flexes. 
6-38.5.2 The test subject shall don the glove specimen over 6-39.4.3 After flexing, the footwear specimen shall be placed 
the water-markable glove. in a container that allows its immersion in tap water, and shall 


be treated with a dye and surfactant that achieves a surface 
tension of 34 dynes/cm, +5 dynes/cm, to a height not less 
than 25 mm (1 in.) from the lowest point of the throat. The 
paper toweling required in FIA 1209, Whole Shoe Flex, shall be 
placed inside the footwear specimen such that the paper tow- 
eling intimately contacts all areas inside the footwear speci- 
men to a height not less than 25 mm (1 in.) from the lowest 
6-38.5.4 The glove specimen shall be removed from the test sub- point of the throat. 

ject's hand and the inner glove shall be inspected for water marks. 


6-38.5.3 The test subject shall immerse the glove specimen to 
within 25 mm (1 in.) of the top of the body of the glove speci- 
men for 5 minutes in 20?C, +3°C (68°F, +5°F) water treated 
with a surfactant to lower its surface tension to 34 dynes/cm, 
+5 dynes/cm. The test subject shall flex the glove specimen in 
a fist-clenching motion every 10 seconds. 


6-40 Retention System Test. 
6-38.6 Report. The appearance of any water mark on the inner 


glove after testing any of the three gloves shall be reported. 6-40.1 Application. This test shall apply to protective helmets. 
6-38.7 Interpretation. The appearance of any water mark on 640.2 Specimens. Specimens shall be selected as specified 
the inner glove after testing any glove shall be considered leak- in 2-3.9. 


age and shall constitute failing performance. 640.3 Sample Preparation 


6-39 Overall Liquid Integrity Test Two. 6-40.3.1 Samples for conditioning shall be whole helmets. 
6-39.1 Application. This test shall apply to protective footwear. 6-40.3.2 Specimens shall be conditioned as specified in 6-1.3. 
6-39.2 Specimens. A minimum of three footwear items shall 6-40.4 Apparatus. 

be tested. 


6-40.4.1 An ISO size J headform conforming to the manual 


6-39.3 Sample Preparation. dimensions in Figure 6-19.4.1 shall be used. 


6-39.3.1 Samples for conditioning shall be whole footwear. 6-40.4.2 The mechanical chin structure shall consist of two 
rollers 13 mm (!/9 in.) in diameter with centers that are 75 mm 
(3 in.) apart. The mechanical chin structure shall conform 


6-39.4 Procedure. with Figure 6-40.4.2. 


6-39.3.2 Specimens shall be conditioned as specified in 6-1.3. 


FIGURE 6-40.4.2 Retention system test setup. 


PART NO. " DESCRIPTION VEND. OR STR. SIZE 


QT 

L8539 Retention Test Fixt. Assy. — 1 

Main Support Assy. — 1 

Knurled Knob Assy. — 2. 

Rect. Alum. Bar 6061-T6 | 1 1/2x 3x 14 Lg. 1 

Rect. Alum. Bar 6061-T6 | 1 1/2x 3x 14 Lg. 1 

Alum. Bar 6061-T6 | 2x2x7 1/2Lg. 1 

Alum. Bar 6061-T6 | 2x2 x 12.96 Lg. 1 

Alum. Flat 6061-T6 | 3/4 x 4 1/2 x 5 Lg. 1 

C.F. Steel Rod Stl. 1 1/4 Dia. x 4 Lg. 1 

C.F. Steel Rod Stl. 3/8 Dia. x 22 Lg. 1 

C.F. Steel Flat Stl. 1x11/4x1 1/2Lg. 1 

Hollow Steel Tube. Stl. -500 O.D. .384 I.D. x 1 1/2 2 

C.F. Steel Flat Stl. 1/4 x 8 1/4 x 3 3/4 Lg. 2 

C.F. Steel Flat Stl. 39 x 3/4 Thk. 2. 

N C.F. Steel Rod Stl. 3/4 Ø x 10 1/2 Lg. 2 

Instron Hex Nut Stl. 3/4 - 10 Unc. 2 

" Hex Hd. Bolt Stl. 3/8 - 24 Unf. x 2 1/2 Lg. 3 

machine Hex Nut Stl. 3/8 - 24 Unf. 3 
drive arm 


Notes: 


1. Remove burrs and break sharp edges. 


2. All steel parts are to be solvent cleaned and zinc 
plated 0.0003 to 0.0010 in. thick. 
3. Headform is to be bolted in place using 3 socket 
| ' i | head cap screws 1/2-13 UNC x 1 1/2 Lg. 
Z90.1 Headform i | 
i : ref. prt. L7791 


L- 
: 
j 

L.. 
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6-40.4.3 The mechanical chin structure shall be designed to 
be used with a calibrated tensile test machine. The calibrated 
tensile test machine shall be capable of measuring the force 
applied to the retention system within 2 percent at the speci- 
fied force. 


6-40.4.4 The test shall be conducted at an ambient tempera- 
ture of 20°C to 28°C (68°F to 82°F), and the relative humidity 
shall be 30 percent to 70 percent. 


6-40.4.5 Prior to testing, the test machine shall be allowed to 
warm up until stability is achieved. 


6-40.5 Procedure. 


6-40.5.1 The headform and mechanical chin structure 
shall be positioned so that the distance between the bot- 
tom of the rollers and the top of the headform is 210 mm, 
+25 mm (85/16 in., £?5/5, in.). The chin strap shall be 
passed around the rollers, and the helmet shall be secured 
to the headform. The chin strap shall be adjusted and pre- 
loaded to 45 N, +5 N (10 Ibf, +1 Ibf). The distance between 
the top of the helmet and the rollers shall be measured and 
recorded to the nearest 0.5 mm (0.02 in.). 


6-40.5.2 The force applied to the retention system shall be 
slowly increased to 445 N, +5 N (100 Ibf, +1 Ibf). The force shall 
be increased smoothly from 45 N to 445 N (10 Ibf to 100 Ibf) at 
between 9 N/sec to 45 N/sec (2 lbf/sec to 10 Ibf/sec). 


6-40.5.3 Where using a tensile testing machine, the load rate 
shall be 25 mm/min (1 in./min) to a limit of 445 N (100 Ibf). 


6-40.5.4 The distance between the top of the helmet and the 
rollers shall be measured and recorded again after the force 
has been maintained at 445 N (100 Ibf) for 60 seconds, 415/— 
0 seconds. The difference between the second measurement 
and the first shall be the retention system elongation. 


6-40.6 Report. The retention system elongation shall be mea- 
sured for each helmet specimen. 


6-40.7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 


6-41 Suspension System Retention Test. 
6-41.1 Application. This test shall apply to protective helmets. 


6-41.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-41.3 Sample Preparation. 

6-41.3.1 Specimens shall be conditioned as specified in 6-1.3. 
6-41.3.2 Samples for conditioning shall be whole helmets. 
6-41.4 Apparatus. The suspension system retention test fix- 
tures shall consist of rigid material of sufficient thickness and 


optional design to facilitate firm attachment to the helmet sus- 
pension and the tensile test machine as shown in Figure 6-41.4. 
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FIGURE 6-41.4 Suspension system test setup. 
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6-41.5 Procedure. 


6-41.5.1 Specimens shall be positioned and secured so that 
the helmet's reference plane is horizontal. 


6-41.5.2 Each attachment point of the crown strap shall be 
tested by applying a pull force perpendicular to the reference 
plane to a maximum load of 45 N, +5 N (10 Ibf, +1 Ibf). 


6-41.5.3 The force shall be increased from 0 N to 45 N, 5 N 
(0 lbf to 10 Ibf, +1 Ibf) at a cross head speed of 25 mm/min., 
+5 mm/min (1 in./min., +3/ 6 in./min). 


6-41.5.4 The force shall be applied through the centerline at 
each attachment point. 


6-41.6 Report. The individual pass/fail results for each 
attachment point shall be recorded. 


6-41.7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 


6-42 Liner Retention Test. 
6-42.1 Application. This test shall apply to protective gloves. 


6-42.2 Specimens. A minimum of three glove pairs each for 
size small and size large shall be used for testing. 
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6-42.3 Sample Preparation. 
6-42.3.1 Samples for conditioning shall be whole gloves. 


6-42.3.2 Specimens to be tested shall be conditioned as speci- 
fied in 6-1.2. 


6-42.4 Procedure. 


6-42.4.1 Test subjects shall be selected so that their hand 
dimensions are as close as possible to the middle of the range 
for hand length and hand circumference, as specified in the 
tables provided for size small and size large gloves in 4-3.7.3. 


6-42.4.2 The time to don one glove of the glove pair specimen 
shall be determined by measuring the time it takes for the test 
subject to don the single glove on three consecutive trials with- 
out altering the sample glove linings between donnings. 


6-42.4.3 Each donning trial shall start with the glove lying in 
front of the test subject and shall end when the test subject’s 
fingers are seated in the sample glove. 


6-42.4.4 The baseline donning time shall be the average of 
the first three donning times as determined in 6-42.4.2. The 
baseline donning time shall not exceed 10 seconds. The doff- 
ing time between donnings shall not exceed 10 seconds. 


6-42.4.5 Glove pair specimens shall then be conditioned as 
specified in 6-1.8. 


6-42.4.6 The final donning time shall be the average of the 
times for the first three donnings after conditioning as speci- 
fied in 6-42.4.5. 


6-42.5 Report. 


6-42.5.1 The final donning time and the baseline donning 
time shall be reported to the nearest 0.1 second for each trial. 


6-42.5.2 The average final and baseline donning times shall 
be calculated and reported. 


6-42.6 Interpretation. Pass/fail determinations shall be made 
using the average final and baseline donning times. 


6-43 Glove Hand Function Tests. 

6-43.1 Application. This test shall apply to gloves. 

6-43.2 Sample Preparation. 

6-43.2.1 Samples for conditioning shall be whole glove pairs. 


6-43.2.2 Glove pair samples shall be preconditioned as speci- 
fied in 6-1.3. 


6-43.3 Specimens. 


6-43.3.1 A minimum of three glove pairs each for size small 
and size large shall be used for testing. 


6-43.3.2 Each glove pair shall be tested as a complete set of 
gloves in new, as distributed, condition. 


6-43.3.3 Glove pair specimens shall not receive special soften- 
ing treatments prior to tests. 


6-43.4 Procedures. 


6-43.4.1 A minimum of three pairs each of size small and size 
large shall be evaluated. 


6-43.4.2 Test subjects shall be selected such that their hand 
dimensions fall within the range for hand and digit length 
and circumference as specified in Table 4-3.7.3(b) or Table 


4-3.7.3(d). For digit length and circumference, a maximum 
of three measurements shall be permitted to fall outside of 
the range specified, provided that no measurement exceeds 
the specified range by more than 25 percent. Three test sub- 
jects shall be selected for testing size large gloves and three 
test subjects shall be selected for testing size small gloves. 


6-43.4.3 Each test subject used to perform this testing shall 
practice the hand functions a minimum of three times before 
conducting actual testing. 


6-43.4.4 Gross Dexterity Procedure. 


6-43.4.4.1 A peg-board apparatus that consists of 25 stainless-steel 
pins within a medium diamond knurled 30 degrees, 25 teeth per 
25 mm (1 in.) surface; and a peg-board shall be used. Each stain- 
less-steel pin shall have a diameter of 9.5 mm (5/5 in.) anda length 
of 38 mm (1!/s in.). The pegboard shall have 25 holes, each hav- 
inga diameter of 10 mm (75/5, in.) anda depth of 13 mm (!/gin.). 
The holes shall be in a 5 by 5 pattern and each hole shall have a sep- 
aration of 25 mm (1 in.) from other holes. 


6-43.4.4.2* Before each test, the pegs and peg board shall be 
placed on the test surface, which shall be a nominally 600 mm 
x 900 mm (24 in. x 36 in.) sheet of 1.6-mm (0.0625-in.) Neo- 
prene® having a hardness of 50 +5 Shore A and a thickness of 
1.57 mm (0.062 in.) £10 percent. The pegs shall be randomly 
scattered in the working area most comfortable to the test sub- 
ject (i.e. right side for right handed subjects, left side for left- 
handed test subjects, directly in front, and so on). 


6-43.4.4.3 In starting the test, each peg shall be grasped near 
its end and shall be placed in the peg-board beginning at the 
upper left corner and proceeding from left to right and top to 
bottom.The pegs shall not be picked up from any surface other 
than the specified test surface, and shall not be picked up by 
sliding, standing, or otherwise supporting the peg with another 
object, such as the peg board, another peg, or the test subject's 
free hand. Only one hand shall be used during the test, and 
only one peg shall be grasped at a time. The test subject shall 
not alternate hands during the test series. The peg board shall 
be permitted to be prevented from moving during the test by 
the test subject's free hand or other means as necessary. 


6-43.4.4.4 The time to place all pegs in the peg board shall be 
measured for each test subject and shall be known as the dex- 
terity test time. 


6-43.4.4.5 Each test subject shall perform the test without 
gloves following the steps in 6-43.4.4.2 through 6-43.4.4.4 until 
the variance of the dexterity test times of that person's last 
three repetitions does not exceed 8 percent. Variance shall be 
calculated by dividing the standard deviation by the average of 
the three repetitions and multiplying by 100. The average of 
the three repetitions shall be used as the baseline dexterity test 
time (DTT,;) and shall be between 25 and 45 seconds. The test 
shall be conducted without the test subject's knowledge of the 
dexterity test time for each repetition. 


6-43.4.4.6 Each test subject shall then perform the test with 
one pair of gloves following the steps in 6-43.4.4.2 through 
6-43.4.4.4 until the variance of the dexterity times of that 
person's fastest three repetitions does not exceed 8 percent. 
Variance shall be calculated as in 6-43.4.4.5. The average of 
the three fastest repetitions shall be used as the dexterity test 
time with gloves (DTT,). The test shall be conducted without 
the test subject's knowledge of the dexterity test time for 
each repetition. 
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6-43.4.4.7 The dexterity test times with gloves shall be com- 
pared with the baseline dexterity test time for each test sub- 
ject. The percentage of bare-handed control shall be 
calculated as follows: 


Percent of barehanded control = DTT, x 100 


6-43.5 Report. 


6-43.5.1 The average percent of barehanded control shall be 
reported for each test subject. 


6-43.5.2 The average percent of barehanded control for all 
test subjects shall be reported for each size. 


6-43.6 Interpretation. 


6-43.6.1 The average percent of barehand control for size small 
and size large shall be used to determine pass or fail performance. 


643.6.2 Failure of either size shall constitute failure of the test. 


6-44 Grip Test. 


6-44.1 Application. This test method shall apply to protective 
gloves. 


6-44.2 Specimens. 


6-44.2.1 A minimum of three glove pairs each for size small 
and size large shall be used for testing. 


6-44.2.2 Each sample glove pair shall be tested as a complete 
set of gloves in new, as distributed condition. 


6-44.2.3 Sample glove pairs shall not receive special softening 
treatments prior to tests. 


6-44.2.4 Sample glove pairs shall be tested for each material 
and construction combination. 


6-44.3 Sample Preparation. 
6-44.3.1 Samples for conditioning shall be whole gloves. 


6-44.3.2 Specimen glove pairs shall be preconditioned as 
specified in 6-1.2. 


6-44.3.3 Specimen glove pairs shall be tested after being con- 
ditioned for dry conditions as specified in 6-1.3. 


6-44.3.4 Specimen glove pairs shall be tested after being con- 
ditioned for wet conditions as specified in 6-1.8. 


6-44.4 Apparatus. Grip testing shall be evaluated with the use 
of a 10-mm (?°/,,-in.) diameter, three-strand, prestretched 
polyester rope attached to a calibrated force measuring device. 


6-44.5 Procedure. 


6-44.5.1 Test subjects shall be selected so that their hand 
dimensions are as close as possible to the middle of the range 
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for hand length and hand circumference as specified in the 
tables provided for size small and size large gloves in 4-3.7.3. 


6-44.5.2 Each test subject shall make three successive attempts 
to lift as much weight as possible with the rope, using both 
hands and keeping both feet firmly planted on the ground. 
The average weight hoisted over the three trials shall be the 
barehanded weight-lift capability. 


6-44.5.3 Dry-conditioned sample gloves shall be tested on a 
dry rope and then on a wet rope. 


6-44.5.4 Wet-conditioned sample gloves shall be tested on a 
dry rope and then on a wet rope. 


6-44.5.5 Each test subject shall test a minimum of three pairs 
of sample gloves. Test subjects shall attempt one trial with 
each pair of gloves for a minimum of six grip tests for each set 
of conditions, with at least three grip tests with size small 
gloves and three grip tests with size large gloves. 


6-44.5.6 Weight-pulling capacity with gloves ( WPC,) shall be 
compared with barehanded weight lift capability (WLC,). The 
percentage of weight pulling capacity with gloves to bare- 
handed weight lift capability shall be calculated as follows: 


WPC 


^p 
§ 


WPC, 


Percent of barehanded control = x 100 


6-44.6 Report. The percent of barehanded control shall be 
reported for each sample glove pair, condition, and test sub- 
ject tested. 


6-44.7 Interpretation. One or more sample glove pairs failing 
this test shall constitute failing performance. 


6-45 Ladder Shank Bend Resistance Test. 
6-45.1 Application. This test shall apply to protective footwear. 


6-45.2 Specimens. A minimum of three footwear ladder 
shanks shall be tested. 


6-45.3 Sample Preparation. 

6-45.3.1 Samples for conditioning shall be whole footwear. 
6-45.3.2 Ladder shanks shall be conditioned as specified in 6-1.3. 
6-45.4 Apparatus. 

6-45.4.1 The apparatus shall consist of a tensile testing 
machine, such as an Instron or equivalent, that challenges a 


specimen with a simulated ladder rung. 


6-45.4.2 A 33-mm diameter x 50-mm long (1!/,-in. diameter 
x 2-in. long) noncompressible probe shall be mounted on the 
movable arm. 


6-45.4.3 The specimen support assembly shall consist of 
two 50 mm x 25 mm x 25 mm (2 in. X l in. X 1 in.) non- 
compressible blocks placed 50 mm (2 in.) apart as shown 
in Figure 6-45.4.3. 
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FIGURE 6-45.4.3 Shank bend test setup. 


Force 


6-45.5 Procedure. The ladder shank shall be placed on 
mounting blocks as it would be oriented toward the ladder, 
when the shank is affixed into the protective footwear, and 
subjected to force on its center with the test probe operated at 
50 mm/min. (2 in./min.). 


6-45.6 Report. 


6-45.6.1 Deflection at 182 kg (400 Ib) shall be reported to the 
nearest 1 mm (1/9 in.). 


6-45.6.2 The average deflection shall be calculated and 
reported to the nearest 1 mm (1/39 in.). 


6-45.7 Interpretation. Pass/fail performance shall be deter- 
mined using the average deflection for all specimens tested. 


6-46 Slip Resistance Test. 


6-46.1 Application. This test method shall apply to the foot- 
wear sole and heel section. 


6-46.2 Specimens. A minimum of three complete footwear 
items shall be tested. 


6-46.3 Sample Preparation. 


6-46.3.1 Samples for conditioning shall be the whole footwear 
items. 


6-46.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-46.4 Procedure. Slip resistance shall be performed in 
accordance with ASTM F 489, Standard Test Method for Static 
Coefficient of Friction of Shoe Sole and Heel Materials as Measured by 
the James Machine, in a dry condition. 


6-46.5 Report. 


6-46.5.1 The static coefficient of friction of each specimen 
under both dry and wet conditions shall be reported. 


6-46.5.2 The average static coefficient of friction of each spec- 
imen under both dry and wet conditions shall be calculated 
and reported. 


6-46.6 Interpretation. One or more footwear specimens fail- 
ing this test shall constitute failing performance. 


6-47 Label Durability and Legibility Test One. 
6-47.1 Application. 


6-47.1.1 This test method shall apply to labels on proximity 
protective garments, gloves, and boots. 


6-47.1.2 Modifications to this test method for testing garment 
labels shall be as specified in 6-47.7. 


6-47.1.3 Modifications to this test method for testing glove 
labels shall be as specified in 6-47.8. 


6-47.1.4 Modifications to this test method for testing footwear 
labels shall be as specified in 6-47.9. 


6-47.2 Specimens. 


6-47.2.1 A minimum of three of each type of label for each 
element shall be tested in each test. 


6-47.2.2 If labels have areas of “write-in” information, two 
additional specimens shall be tested that include those areas, 
with sample information written in. 


6-47.3 Sample Preparation. Specimens shall be conditioned 
as specified in 6-1.3. 


6-47.4 Procedures. 
6-47.4.1 Laundering Durability Test. 


6-47.4.1.1 Specimens shall be subjected to ten cycles of laun- 
dering and drying using Machine Cycle 1, Wash Temperature 
V, and Drying Procedure Ai of AATCC 135, Dimensional 
Changes in Automatic Home Laundering of Woven and Knit Fabrics. 


6-47.4.1.2 A 1.8-kg, *0.1 kg (4-Ib, 0.2 Ib) load shall be used. 
A laundry bag shall not be used. 


6-47.4.1.3 Specimens shall be examined for legibility to the 
unaided eye by a person with 20/20 vision, or vision corrected 
to 20/20, at a nominal distance of 305 mm (12 in.) in a well- 
illuminated area. 


6-47.4.2 Abrasion Durability Test. 


6-47.4.2.1 Specimens shall be subjected to abrasion in accor- 
dance with ASTM D 4966, Standard Test Method for Abrasion 
Resistance of Textile Fabrics, with the following modifications: 


(1) The standard abrasive fabric and the felt backing fabric 
shall be soaked for 24 hours or agitated in distilled water 
so that they are thoroughly wet. 

(2) Specimens shall be subjected to 200 cycles, 3200 revolu- 
tions, of the test apparatus. 

(3) The standard abrasive fabric shall be rewetted after each 
set of cycles by applying 20 ml (0.68 oz) of distilled water 
from a squeeze bottle by squirting on the center of the 
abrasive composite pad. 


6-47.4.2.2 Specimens shall be examined for legibility to the 
unaided eye by a person with 20/20 vision, or vision corrected 
to 20/20, at a nominal distance of 305 mm (12 in.) in a well- 
illuminated area. 


6-47.4.3 Heat Durability Test. 


6-47.4.3.1 Specimens shall be subjected to convective heat as 
specified in 6-1.5. 


6-47.4.3.2 Specimens shall be examined for legibility to the 
unaided eye by a person with 20/20 vision, or vision corrected 
to 20/20, at a nominal distance of 305 mm (12 in.) in a well- 
illuminated area. 
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6-47.5 Report. The legibility for each specimen shall be 
reported as acceptable or unacceptable. 


6-47.6 Interpretation. One or more label specimens failing 
this test shall constitute failing performance. 


6-47.7 Specific Requirements for Testing Garment Labels. 


6-47.7.1 For testing label legibility after laundering, speci- 
mens shall include individual labels sewn onto a 1-m (1-yd) 
square ballast material no closer than 50 mm (2 in.) apart in 
parallel strips. The ballast material shall be as specified in 
AATCC 135, Dimensional Changes in Automatic Home Laundering 
of Woven and Knit Fabrics. 


6-47.7.2 For testing label legibility after abrasion, specimens 
shall be individual labels. 


6-47.7.3 For testing label legibility after convective heat expo- 
sure, specimens shall include individual labels sewn onto a 
separate 380 mm, +13 mm (15 in., +'/, in.) square of material 
that meets the outer shell requirements of this standard. 


6-47.7.4 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 


6-47.7.5 Specimens shall be tested separately for legibility 
after laundering, abrasion, and heat durability tests as speci- 
fied in 6-47.4.1, 6-47.4.2, and 6-47.4.3, respectively. 


6-47.8 Specific Requirements for Testing Glove Labels. 


6-47.8.1 For testing label legibility after laundering and con- 
vective heat exposure, specimens shall include complete 
gloves with labels attached. 


6-47.8.2 For testing label legibility after abrasion, specimens 
shall be individual labels. 


6-47.8.3 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 


6-47.8.4 Specimens shall be tested separately for legibility 
after laundering, abrasion, and heat durability tests as speci- 
fied in 6-47.4.1, 6-47.4.2, and 6-47.4.3, respectively. 


6-47.9 Specific Requirements for Testing Footwear Labels. 


6-47.9.1 For testing label legibility after abrasion, specimens 
shall be individual labels. 


6-47.9.2 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 


6-47.9.3 Specimens shall be tested separately for legibility 
after abrasion and heat durability tests as specified in 6-47.4.2 
and 6-47.4.3, respectively. 


6-48 Label Durability and Legibility Test Two. 


6-48.1 Application. This test method shall apply to labels on 
helmets. 


6-48.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-48.3 Sample Preparation. 


6-48.3.1 Samples for conditioning shall be whole helmets with 
the labels attached. 


6-48.3.2 Specimens shall be conditioned as specified in 6-1.3, 
6-1.4, 6-1.6, and 6-1.7. 
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6-48.4 Procedure. Label specimens shall be examined for 
legibility by a person with 20/20 vision, or vision corrected to 
20/20, at a nominal distance of 305 mm (12 in.) in a well-illu- 
minated area. 


6-48.5 Report. The legibility for each label specimen shall be 
reported as acceptable or unacceptable. 


6-48.6 Interpretation. One or more label specimens failing 
this test shall constitute failing performance. 


6-49 Shell Retention Test. 
6-49.1 Application. This test shall apply to protective helmets. 


6-49.2 Specimens. Specimens shall be selected as specified 
in 2-3.9. 


6-49.3 Sample Preparation. 
6-49.3.1 Samples for conditioning shall be whole helmets. 
6-49.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-49.4 Apparatus. The shell retention test fixtures shall con- 
sist of rigid material of sufficient thickness and optional design 
to facilitate firm attachment of the helmet shell while attached 
to the chin strap tensile testing machine. 


6-49.5 Procedure. 


6-49.5.1 The specimen shall be tested by applying a pull force 
to the helmet shell perpendicular to the reference plane to a 
maximum load of 36.5 kg (80 Ib) within 30 seconds. 


6-49.5.2 The maximum load shall be maintained for 1 minute, 
+5/—0 seconds. 


6-49.6 Report. The pass/fail results shall be recorded. 


6-49.7 Interpretation. Any one specimen failing the test shall 
constitute failing performance for the item being tested. 


6-50 Luminous (Visible) Transmittance Test. 


6-50.1 Application. This test shall apply to faceshield compo- 
nent lenses. 


6-50.2 Specimens. Specimens shall be selected as specified 
in 2-3.1.1. 


6-50.3 Sample Preparation. 


6-50.3.1 Samples for conditioning shall be complete 
faceshield components. 


6-50.3.2 Specimens shall be conditioned as specified in 6-1.3. 


6-50.4 Apparatus. The standard source of radiant energy 
used in the measurement of luminous transmittance of filter 
lenses shall be a projection-type lamp No. T-8 or other high- 
powered, gas-filled, tungsten-filament incandescent lamp, 
operated at the color temperature corresponding to Commis- 
sion Internationale de l'Eclairage (CIE), Source A. 


6-50.5 Procedure. Luminous transmittance shall be deter- 
mined by one of the following means: 


(1) Bymeasuring the spectral transmittance and calculating the 
luminous transmittance through the use of published data 
on the spectral radiant energy of CIE Standard Illuminant 
A, as specified in ISO/CIE 10526, Calorimetric Illuminants, 
and the relative luminous efficiency of the average eye 


Posted by Public.Resource.Org. Not affiliated with NFPA 


TEST METHODS 


1976-63 


(2) *By using a Gardner pivotal sphere hazemeter and the 
standards of luminous transmittance maintained by the 
National Bureau of Standards 


6-50.6 Report. 


6-50.6.1 The percent of light transmission shall be reported 
for each specimen. 


6-50.6.2 The average light transmission of all specimens 
tested shall be calculated and reported. 


6-50.7 Interpretation. Pass/fail performance shall be based 
on the average light transmission measured. 


6-51 Helmet Shroud Opening Size Retention Test. 
6-51.1 Application. 


6-51.1.1 This test shall apply to the face openings or SCBA 
facepiece interface openings of helmet shrouds. 


6-51.1.2 Helmet shrouds with either elastic face openings or 
manually adjustable face openings shall be tested by the pro- 
cedure specified in 6-51.4. 


6-51.1.3 Helmet shrouds designed for interface with a SCBA 
facepiece (s) shall be tested by the procedure specified in 6-51.5. 


6-51.2 Specimens. A minimum of three whole shrouds shall 
be tested. 


6-51.3 Sample Preparation. 

6-51.3.1 Samples for conditioning shall be whole shrouds. 
6-51.3.2 Specimens shall be conditioned as specified in 6-1.3. 
6-51.4 Procedure for Elastic or Manually Adjusted Face Openings. 


6-51.4.1 The shroud shall be laid on a flat surface with the 
face opening facing up. 


6-51.4.2 The shroud face opening shall be measured at a min- 
imum of eight separate locations around the entire perimeter 
of the face opening. The locations of measurement shall be 
marked on the shroud. 


6-51.4.3 The shroud shall be positioned on the ISO size J 
headform specified in Figure 6-19.4.1 so that the shroud is 
around the neck area of the headform with the neck and head 
area of the headform protruding through the face opening of 
the shroud. The shroud shall then be donned and doffed for 
50 cycles, passing the shroud face opening up and over the 
headform to cover the head, forehead, sides of face, chin, and 
neck each time and then passing the shroud back down over 
the headform to the starting area around the neck. Hoods 
with manually adjustable face openings shall have the face 
opening adjusted during each cycle, once after donning and 
again before doffing. 


6-51.4.4 Following the 50 cycles, the shroud shall be removed 
from the headform and the shroud shall be allowed to relax 
for 1 minute. 


6-51.4.5 The shroud shall be laid on a flat surface with the 
face opening facing up. 


6-51.4.6 The opening dimensions shall then be measured at 
the same locations marked around the entire perimeter of the 
face opening specified in 6-51.4.2. 


6-51.4.7 The percent difference of the shroud face opening 
dimensions before and after donning shall be determined. 


6-51.5 Procedure for SCBA Facepiece Interface Openings. 


6-51.5.1 The SCBA facepiece that the shroud is designed to 
interface with shall be properly mounted, according to the 
SCBA manufacturer's instructions, on an ISO size J headform 
specified in Figure 6-19.4.1. 


6-51.5.2 The shroud shall then be donned on the headform, 
placing it over the SCBA facepiece. 


6-51.5.3 The contact surface of the shroud face opening with 
the SCBA facepiece shall be measured at a minimum of eight 
separate locations around the entire perimeter of the face 
opening contact area. The locations of measurement shall be 
marked on the shroud. 


6-51.5.4 With the SCBA facepiece in place, the shroud shall 
then be positioned so that the shroud is around the neck area 
ofthe headform with the neck and head area of the headform 
protruding through the face opening of the shroud. The 
shroud shall then be donned and doffed for 50 cycles, passing 
the shroud face opening up and over the headform to cover 
the head and to contact the SCBA facepiece around the entire 
perimeter of the face opening contact area each time, and 
then passing the shroud back down over the headform to the 
starting area around the neck. Where such shrouds are 
designed to be manually adjustable around the shroud face 
opening/SCBA facepiece interface area, the manual adjust- 
ment shall be made during each cycle, once after donning and 
again before doffing. 


6-51.5.5 Following the 50 cycles, the shroud shall be removed 
from the headform, and the shroud shall be allowed to relax 
for 1 minute. 


6-51.5.6 The shroud shall then be donned on the headform, 
placing it over the SCBA facepiece. 


6-51.5.7 The contact surface of the shroud face opening with 
the SCBA facepiece shall be measured at the same locations 
marked around the entire perimeter of the face opening con- 
tact area specified in 6-51.5.3. 


6-51.5.8 The percent difference of the shroud face opening 
dimensions before and after donning shall be determined. 


6-51.6* Report. 


6-51.6.1 The percent difference of the shroud face opening 
dimensions shall be reported for each specimen. 


6-51.6.2 The average difference of the shroud face opening 
dimensions shall be calculated and reported. 


6-51.7 Interpretation. Pass/fail performance shall be based on 
the average difference of the shroud face opening dimensions. 


6-52 Whole Garment Liquid Penetration Test. 
6-52.1 Application. 


6-52.1.1 This test method shall apply to proximity protective 
garments. 


6-52.1.2 Modifications to this test method for testing protec- 
tive coats shall be as specified in 6-52.8. 


6-52.1.3 Modifications to this test method for testing protec- 
tive trousers shall be as specified in 6-52.9. 


6-52.1.4 Modifications to this test method for testing protec- 
tive coat and trouser sets or protective coveralls shall be as 
specified in 6-52.10. 


2000 Edition 


Posted by Public.Resource.Org. Not affiliated with NFPA 


1976-64 


PROTECTIVE ENSEMBLE FOR PROXIMITY FIRE FIGHTING 


6-52.2 Specimens. 


6-52.2.1 Where the design to be tested has passed the Liquid 
Penetration Requirements specified in 5-1.15 of NFPA 1971, 
Standard on Protective Ensemble for Structural Fire Fighting, and the 
only change to the product is from a structural outer shell to 
a proximity outer shell, at least one specimen shall be tested. 
Where the design has not been tested to the requirements 
specified in 5-1.15 of NFPA 1971, Standard on Protective Ensemble 
for Structural Fire Fighting, then a minimum of three specimens 
shall be tested. 


6-52.2.2 The size of the elements comprising the specimens 
shall be chosen to conform with the dimensions of the manne- 
quin for proper fit of the specimen on the mannequin in 
accordance with the manufacturer’s sizing system. The size of 
the elements comprising the specimen shall be the same size 
as the mannequin in terms of chest circumference, waist cir- 
cumference, and inseam height. 


6-52.3 Sample Preparation. 


6-52.3.1 Specimens to be tested shall be conditioned as speci- 
fied in 6-1.3. 


6-52.3.2 Samples to be conditioned shall be complete garments. 


6-52.4 Apparatus. The apparatus and supplies for testing 
shall be those specified in ASTM F 1359, Standard Practice for 
Evaluating the Liquid-Tight Integrity of Chemical Protective Cloth- 
ing, with the following modifications: 


(1) The surface tension of the water used in testing shall be 
35 dynes/cm, +5 dynes/cm. 

(2) *The mannequin used in testing shall be fully upright 
and shall have straight arms and legs, with the arms posi- 
tioned at the mannequin's side. 


6-52.5 Procedure. Liquid penetration testing of garments 
shall be conducted in accordance with ASTM F 1359, Standard 
Practice for Evaluating the Liquid-Tight Integrity of Chemical Protec- 
tive Clothing, with the following modifications: 


(1) No provision for partial garments shall be permitted. 

(2) Blocking of the specimen shall be as specified in 6-52.8, 
6-52.9, and 6-52.10, as appropriate, for the type of speci- 
men being tested. 

(3) The method used for mounting of the mannequin in the 
spray chamber shall not interfere with the water spray. 

(4) The normal outer surface of the material shall be 
exposed to the liquid as oriented in the clothing item. 

(5) Fluorescent or visible dyes shall not be used in the water 
for spraying the suited mannequin. 

(6) The suited mannequin shall be exposed to the liquid 
spray for a total of 20 minutes, 5 minutes in each of the 
four mannequin orientations. 

(7) Atthe end of the liquid spray exposure period, excess liq- 
uid shall be removed from the surface of the specimen. 

(8) Thespecimen shall be inspected within 10 minutes ofthe 
end of the liquid spray exposure period for evidence of 
liquid penetration. 


6-52.6 Report. A diagram shall be prepared for each test that 
identifies the locations of any liquid leakage as detected on the 
liquid-absorptive garment and the interior of the garment. 


6-52.7 Interpretation. Any evidence of liquid on the liquid- 
absorptive garment, as determined by visual, tactile, or absor- 
bent toweling, shall constitute failure of the specimen. 


2000 Edition 


6-52.8 Specific Requirements for Testing Coats. 


6-52.8.1 The liquid-absorptive garment shall cover only the 
upper torso and arms of the mannequin from the middle of 
the mannequin neck, down to the mannequin waistline, and 
down to the mannequin wrist crease. 


6-52.8.2 The coat shall be donned on the mannequin in accor- 
dance with the manufacturer's instructions for proper wearing. 


6-52.8.3 The coat collar shall be placed in the up position on 
the mannequin with the collar closure system fastened in the 
closed position. The head of the mannequin shall be sealed 
off with a plastic bag. The plastic bag shall extend downward 
over the collar a distance not greater than 25 mm (1 in.) and 
shall be taped down using duct tape or similar waterproof 
tape. The tape shall not extend downward more than 75 mm 
(3 in.) from the top of the collar. The bottom edge of the tape 
and the plastic bag shall not come closer than 25 mm (1 in.) 
of the collar seam where a seam is present. Where present, the 
collar neck seam shall not be covered. 


6-52.8.4 The test shall be conducted with the mannequin 
hands removed. The coat sleeve hem shall be taped smoothly 
to a can or an object of similar cylindrical, rigid shape of the 
same nominal diameter as the sleeve opening. The can or 
cylindrical object shall be fitted over the wristlet and under the 
coat outer shell sleeve hem. The tape shall be duct tape or sim- 
ilar waterproof tape. 


6-52.8.5 The coat shall be tested in conjunction with the pro- 
tective trousers specified by the manufacturer, even where the 
trousers are not being specifically evaluated by this test. 


6-52.9 Specific Requirements for Testing Trousers. 


6-52.9.1 The liquid-absorptive garment shall cover only the 
lower torso and legs of the mannequin from the mannequin 
waistline down to the mannequin ankles. 


6-52.9.2 The trousers shall be donned on the mannequin in accor- 
dance with the manufacturer's instructions for proper wearing. 


6-52.9.3 Trousers shall be tested in conjunction with the pro- 
tective coat specified by the manufacturer, even where the 
coat is not being specifically evaluated by this test. 


6-52.9.4 Absorbent toweling, or similar material, shall be 
placed underneath the mannequin in order to prevent water 
splashing up inside the trouser leg. 


6-52.10 Specific Requirements for Testing Coveralls and for 
Testing Sets of Coats and Trousers. 


6-52.10.1 The liquid-absorptive garment shall only cover the 
torso, arms, and legs of the mannequin from the middle ofthe 
mannequin neck down to the mannequin wrist crease, and 
down to 203 mm (8 in.) above the bottom of the heel. 


6-52.10.2 The coverall or set of coat and trousers shall be 
donned on the mannequin in accordance with the manufac- 
turer's instructions for proper wearing. 


6-52.10.3 The coat collar shall be placed in the up position on 
the mannequin with the collar closure system fastened in the 
closed position. The head of the mannequin shall be sealed 
off with a plastic bag. The plastic bag shall extend downward 
over the collar a distance not greater than 25 mm (1 in.) and 
shall be taped down using duct tape or similar waterproof 
tape. The tape shall not extend downward more than 75 mm 
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(3 in.) from the top of the collar. The collar neck seam shall 
not be covered. 


6-52.10.4 The test shall be conducted with the mannequin 
hands removed. The coat sleeve hem shall be taped smoothly 
to a can or an object of similar cylindrical, rigid shape of the 
same nominal diameter as the sleeve opening. The can or 
cylindrical object shall be fitted over the wristlet and under the 
coat outer shell sleeve hem. The tape shall be duct tape or sim- 
ilar waterproof tape. 


6-52.10.5 Absorbent toweling or similar material shall be 
placed underneath the mannequin in order to prevent water 
splashing up inside the trouser leg. 


6-53 Eyelet and Stud Post Attachment Test. 


6-53.1 Application. This test method shall apply to protective 
footwear eyelets and stud posts. 


6-53.2 Specimens. 


6-53.2.1 Specimens shall total two eyelets and two stud posts 
on three separate footwear items. 


6-53.2.2 Specimens shall be removed from the footwear and 
shall be 25 mm x 51 mm (1 in. x 2 in.). 


6-53.3 Sample Preparation. 
6-53.3.1 Samples for conditioning shall be whole footwear. 


6-53.3.2 The eyelets or stud post specimens shall be condi- 
tioned as specified in 6-1.3. 


6-53.4 Apparatus. 


6-53.4.1 A tensile testing machine shall be used with a traverse 
rate of 51 mm/min (2 in./min). 


6-53.4.2 Clamps measuring 25 mm x 38 mm (1 in. x 11/g in.) 
shall have gripping surfaces that are parallel, flat, and capable 
of preventing slippage of the specimen during the test. 


6-53.5 Procedure. 


6-53.5.1 The stud post or eyelet puller shall be inserted or 
attached to the upper position of the tensile machine. 


6-53.5.2 The traverse rate shall be set at 50 mm/min (2 in./min). 


6-53.5.3 The test eyelet or stud post shall be attached using 
the appropriate puller fixture. The eyelet stay shall be 
clamped, but clamping the metal portion of the eyelets or stud 
hook in the lower clamps shall not be permitted. 


6-53.5.4 The distance between the clamps and stud hooks or 
eyelets shall be 2 mm to 3 mm (1/5 in. to !/g in.). 


6-53.5.5 The test shall then be started. 
6-53.6 Report. 


6-53.6.1 The force will reach a peak, decline slightly, and then 
increase to complete failure; however, the value at which the 
force first declines shall be recorded and reported as the ini- 
tial failure point, as this is the separation point of the material 
around the eyelet or stud post. 


6-53.6.2 The average force shall be calculated and reported. 


6-53.7 Interpretation. The average force shall be used to 
determine pass/ fail. 


Chapter 7 Referenced Publications 


7-1 The following documents or portions thereof are refer- 
enced within this standard as mandatory requirements and 
shall be considered part of the requirements of this standard. 
The edition indicated for each referenced mandatory docu- 
ment is the current edition as of the date of the NFPA issuance 
of this standard. Some of these mandatory documents might 
also be referenced in this standard for specific informational 
purposes and, therefore, are also listed in Appendix B. 


7-1.1 NFPA Publications. National Fire Protection Association, 
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 
NFPA 1500, Standard. on Fire Department Occupational Safety 
and Health Program, 1997 edition. 
NFPA 1971, Standard on Protective Ensemble for Structural Fire 
Fighting, 2000 edition. 


7-1.2 Other Publications. 


7-1.2.1 AATCC Publications. American Association of Tex- 
tile Chemists and Colorists, P.O. Box 12215, Research Trian- 
gle Park, NC 27709. 

AATCC 70, Test Method for Water Repellency: Tumble Jar 
Dynamic Absorption Test, 1988. 

AATCC 135, Dimensional Changes in Automatic Home Laun- 
dering of Woven and Knit Fabrics, 1989. 


7-1.2.2 ANSI Publications. American National Standards 
Institute, 11 West 42nd St., New York, NY 10036. 

ANSI 234.1, American National Standard for Third-Party Certi- 
fication Programs for Products, Processes, and Services, 1993. 

ANSI Z41, Standard for Personal Protection—Protective Foot- 
wear, 1991. 


7-1.2.3 ASTM Publications. American Society for Testing 
and Materials, 100 Barr Harbor Drive, West Conshohocken, 
PA 19428-2959. 

ASTM B 117, Standard Method of Salt Spray (Fog) Testing, 1985. 

ASTM B 152, Specification for Copper Sheet, Strip Plate, and 
Rolled Bar, 1986. 

ASTM D 471, Standard Test Method for Rubber Property—Effect 
of Liquids, 1995. 

ASTM D 1630, Standard Test Method for Rubber Property— 
Abrasion Resistance (Footwear Abrader) , 1994. 

ASTM D 1683, Standard Test Method for Failure in Sewn Seams 
of Woven Fabrics, 1990. 

ASTM D 3787, Standard Test Method for Hydraulic Bursting 
Strength of Knitted Goods and Nonwoven Fabrics—Ball Burst Testing 
Method, 1989. 

ASTM D 3940, Standard Test Method for Bursting Strength 
(Load) and Elongation of Sewn Seams of Knit or Woven Stretch Textile 
Fabrics, 1983. 

ASTM D 4108, Standard Method for Thermal Protective Perfor- 
mance of Materials for Clothing, Open-Flame Method, 1987. 

ASTM D 4966, Standard Test Method for Abrasion Resistance of 
Textile Fabrics, 1989. 

ASTM D 5733, Standard Test Method for Tearing Strength of 
Nonwoven Fabrics by the Trapezoid Procedure, 1995. 

ASTM F 489, Standard Test Method for Static Coefficient of Fric- 
tion of Shoe Sole and Heal Materials as Measured by the James 
Machine, 1977. 

ASTM F 903, Standard Test Method for Resistance of Protective 
Clothing Materials to Penetration by Liquids, 1990. 

ASTM F 1060, Standard Test Method for Thermal Protective Perfor- 
mance of Materials for Protective Clothing for Hot Surface Contact, 1987. 
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ASTM F 1116, Standard Test Method for Determining Dielectric 
Strength of Overshoe Footwear, 1988. 

ASTM F 1342, Standard Test Method for Protective Clothing 
Material Resistance to Puncture, 1991. 

ASTM F 1359, Standard Practice for Evaluating the Liquid- 
Tight Integrity of Chemical Protective Clothing, 1991. 

ASTM F 1671, Standard Test Method for Resistance of Materials 
Used in Protective Clothing to Penetration by Blood-Borne Pathogens 
Using Phi-X-174 Bacteriophage as a Test System, 1995. 

ASTM F 1790, Standard Test Methods for Measuring Cut Resis- 
tance of Materials Used in Protective Clothing, 1997. 


7-1.2.4 Commission Internationale de l'Eclairage. U.S. National 

Committee ofthe CIE, c/o Mr. Thomas M. Lemons, TLA — Light- 

ing Consultants, Inc., 7 Pond Street, Salem, MA 01970-4819. 
ISO/CIE 10526, Calorimetric Illuminants, 1991. 


7-1.2.5 FIA Publication. Footwear Industries of America, 
1420 K Street, NW, Suite 600, Washington, DC 20005. 
FIA Standard 1209, Whole Shoe Flex, 1984. 


7-1.2.6 GSA Publications. General Services Administration, 
Specifications Activity, Printed Materials Supply Division, 
Building 197, Naval Weapons Plant, Washington, DC 20407. 

Federal Specification CCC-C-419G, Cloth, Duck, Unbleached, 
Plied-Ya 77is, Army and Numbered, 18 December 1989. 

Federal Specification QQ-S-766, Steel Plate, Sheet, and Strip- 
Corrosion Resisting, 5 February 1988. 

Federal Test Method Standard 191A, Textile Test Methods, 
20 July 1978. 


7-1.2.7 ISO Publications. International Standards Organiza- 
tion, 1 rue de Varembé, Case Postale 56, CH-1211 Geneve 20, 
Switzerland. 


ISO Guide 25, General requirements for the competence of calibra- 
lion and testing laboratories, 1990. 


ISO 9001, Quality Systems — Model for Quality Assurance in 
Design, Development, Production, Installation, and Servicing, 1994. 


7-1.2.8 SAE Publication. Society of Automotive Engineers, 
400 Commonwealth Drive, Warrendale, PA 15096. 


SAE J211, Instrumentation for Impact Test, 1988. 


7-1.2.9 U.S. Department of Defense. Standardization Docu- 
ment Order Desk, Defense Automation and Production Service, 
Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-5094. 

MIL-F-10884G, Fastener, Snap, 16 June 1995. 

A-A-55126A, Fastener Tapes, Hook and Loop, Synthetic, 23 June 
1999. 

A-A-55634, Zippers (Fastener, Slide Interlocking), 20 March 1998. 


7-1.2.10 Stoll, A. M. and M. A. Chianta, “Method and Rating 
System for Evaluation of Thermal Protection,” Aerospace Medi- 
cine, Vol. 40, 1968, pp. 1232-38. 


Appendix A Explanatory Material 


Appendix A is not a part of the requirements of this NFPA docu- 
ment but is included for informational purposes only. This appendix 
contains explanatory material, numbered to correspond with the appli- 
cable text paragraphs. 


A-1-1 Organizations responsible for specialized functions 
including, but not limited to, wildland fire fighting, proximity 
and other specialized fire fighting, emergency medical ser- 
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vice, special operations, and hazardous materials response 
should specify and use appropriate protective clothing and 
protective equipment specifically designed for those activities. 


A-1-2 This standard is not designed to be used as a purchase 
specification. It is prepared, as far as practicable, with regard 
to required performance, avoiding restriction of design wher- 
ever possible. Purchasers should specify departmental require- 
ments for such items as color, markings, closures, pockets, and 
trim patterns. Tests specified in this standard should not be 
deemed as defining or establishing performance levels for 
protection from all proximity fire-fighting environments. 


A-1-2.2 The testing requirements in Chapter 6 of this stan- 
dard are not intended to establish the limitations of the work- 
ing environment for fire fighting but to establish material 
performance. Users should be advised that when a continual 
increase of heat is felt through the protective ensemble, the 
protective ensemble might be nearing its maximum capability 
and injury could be imminent. 


Users should be advised that if unusual conditions prevail, 
or if there are signs of abuse or mutilation of the protective 
ensemble or any element or component thereof, or if modifi- 
cations or replacements are made or accessories are added 
without authorization of the protective ensemble element 
manufacturer, the margin of protection might be reduced. 


Users should be advised that the protective properties in new 
proximity fire-fighting protective ensemble elements, as required 
by this standard, can diminish as the product is worn and ages. 


A-1-3.1 Accessories. Such accessories include, but are not lim- 
ited to, utility belts, harnesses, back packs, tools, tool packs, 
radios, radio packs, suspenders, lights, and heat-sensing devices. 


A-1-3.3 Approved. The National Fire Protection Association 
does not approve, inspect, or certify any installations, proce- 
dures, equipment, or materials; nor does it approve or evalu- 
ate testing laboratories. In determining the acceptability of 
installations, procedures, equipment, or materials, the author- 
ity having jurisdiction may base acceptance on compliance 
with NFPA or other appropriate standards. In the absence of 
such standards, said authority may require evidence of proper 
installation, procedure, or use. The authority having jurisdic- 
tion may also refer to the listings or labeling practices of an 
organization that is concerned with product evaluations and is 
thus in a position to determine compliance with appropriate 
standards for the current production of listed items. 


A-1-3.5 Authority Having Jurisdiction. The phrase “authority 
having jurisdiction” is used in NFPA documents in a broad man- 
ner, since jurisdictions and approval agencies vary, as do their 
responsibilities. Where public safety is primary, the authority 
having jurisdiction may be a federal, state, local, or other 
regional department or individual such as a fire chief; fire mar- 
shal; chief of a fire prevention bureau, labor department, or 
health department; building official; electrical inspector; or 
others having statutory authority. For insurance purposes, an 
insurance inspection department, rating bureau, or other 
insurance company representative may be the authority having 
jurisdiction. In many circumstances, the property owner or his 
or her designated agent assumes the role of the authority hav- 
ing jurisdiction; at government installations, the commanding 
officer or departmental official may be the authority having 
jurisdiction. 
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A-1-3.10 Bitragion Coronal Arc. See Figure A-1-3(a). 


FIGURE A-1-3(a) Bitragion coronal arc. 


A-1-3.11 Bitragion Inion Arc. See Figure A-1-3(b). 


FIGURE A-1-3(b) Bitragion inion arc. 


A-1-3.35 Entry Fire Fighting. Examples of types of fires that 
commonly produce extreme levels of convective, conductive, 
and radiant heat and could result in incidents incorporating 
entry fire-fighting operations include, but are not limited to, 
bulk flammable liquid fires, bulk flammable gas fires, and air- 
craft fires. Highly specialized thermal protection is necessary for 
persons involved in such extraordinarily specialized operations 
due to the scope of these operations and because direct entry 
into flames is made. Usually these operations are exterior oper- 
ations. Entry fire fighting is not structural fire fighting. 


A-1-3.66 Listed. The means for identifying listed equipment 
may vary for each organization concerned with product evalu- 
ation; some organizations do not recognize equipment as 
listed unless itis also labeled. The authority having jurisdiction 
should utilize the system employed by the listing organization 
to identify a listed product. 


A-1-3.84 Proximity Fire Fighting. Examples of fires that com- 
monly produce high levels of radiant heat as well as convective 
and conductive heat, and could result in incidents incorporat- 
ing proximity fire-fighting operations include, but are not lim- 
ited to, bulk flammable liquid fires, bulk flammable gas fires, 
bulk flammable metal fires, and aircraft fires. Specialized ther- 
mal protection is necessary for persons involved in such opera- 


tions due to the scope of these operations and the close distance 
to the fire at which these operations are conducted, although 
direct entry into flame is nof made. These operations usually are 
exterior operations but might be combined with interior oper- 
ations. Proximity fire fighting is not structural fire fighting but 
might be combined with structural fire-fighting operations. 
Proximity fire fighting also is not entry fire fighting. 


A-1-3.89 Proximity Protective Footwear. See Figure A-1-3 (c). 


FIGURE A-1-3(c) Identification of footwear terms. 
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A-2-1.4 The National Fire Protection Association (NFPA), 
from time to time, has received complaints that certain items 
of fire and emergency services protective clothing or protec- 
tive equipment might be carrying labels falsely identifying 
them as compliant with an NFPA standard. 

NFPA advises those purchasing proximity protective ensem- 
bles or protective ensemble elements to be aware of the following: 

For proximity protective ensembles or protective ensemble 
elements to meet the requirements of NFPA 1976, Standard on 
Protective Ensemble for Proximity Fire Fighting, they must be certi- 
fied by an independent third-party certification organization. 
In addition, the item must carry the label, symbol, or other identifying 
mark of that certification organization. 

A proximity protective ensemble or element that does not 
bear the mark of an independent third-party certification 
organization is NOT COMPLIANT with NFPA 1976, even if 
the product label states that the proximity protective ensem- 
ble or element is compliant! 

For further information about certification and product 
labeling, Chapters 2 and 3 of NFPA 1976 should be refer- 
enced. Also, the definitions for certification/certified, labeled, and 
listed in Section 1-3 should be reviewed. 

Third-party certification is an important means of ensuring 
the quality of fire and emergency services protective clothing 
and equipment. To be certain that an item is properly certi- 
fied, labeled, and listed, the NFPA recommends that prospec- 
tive purchasers require appropriate evidence of certification 
for the specific product and model from the manufacturer 
before purchasing. Prospective purchasers also should contact 
the certification organizations and request copies of the certi- 
fication organization’s list of certified products to the appro- 
priate NFPA standard. This listing is a requirement of third- 
party certification by this standard and is a service performed 
by the certification organization. 

All NFPA standards on fire and emergency services protec- 
tive clothing and equipment require that the item be certified 
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by an independent third-party certification organization and, as 
with NFPA 1976 proximity protective ensembles or protective 
ensemble elements, all items of fire and emergency services pro- 
tective clothing and equipment must carry the label, symbol, or 
other identifying mark of that certification organization. 

Any item of protective clothing or protective equipment, 
covered by an NFPA standard, that does not bear the mark of 
an independent third-party certification organization is NOT 
COMPLIANT with the appropriate NFPA standard, even if 
the product label states that the item is compliant! 


A-2-2.1 The certification organization should have a sufficient 
breadth of interest and activity so that the loss or award of a 
specific business contract would not be a determining factor 
in the financial well-being of the agency. 


A-2-2.3 The contractual provisions covering certification pro- 
grams should contain clauses advising the manufacturer that, 
if requirements change, the product should be brought into 
compliance with the new requirements by a stated effective 
date through a compliance review program involving all cur- 
rently listed products. 

Without these clauses, certifiers would not be able to move 
quickly to protect their name, marks, or reputation. A product 
safety certification program would be deficient without these 
contractual provisions and the administrative means to back 
them up. 


A-2-2.4 Investigative procedures are important elements of an 
effective and meaningful product safety certification program. 
A preliminary review should be carried out on products sub- 
mitted to the agency before any major testing is undertaken. 


A-2-2.7 Such factory inspections should include, in most 
instances, witnessing of production tests. With certain prod- 
ucts, the certification organization inspectors should select 
samples from the production line and submit them to the 
main laboratory for countercheck testing. With other prod- 
ucts, it might be desirable to purchase samples in the open 
market for test purposes. 


A-2-2.9 For further information and guidance on recall pro- 
grams, see Title 21, Code of Federal Regulations, Part 7, Subpart 
C (21 CFR 7, Subpart C). 


A-3-1.1 Purchasers might wish to include a requirement in the 
purchase specifications for an additional label that includes 
certain information such as the date of manufacture, manu- 
facturer’s name, and garment identification number to be 
located in a protected location on the garment in order to 
reduce the chance of label degradation and as a backup 
source of information to aid in garment tracking or during an 
investigation. 


A-3-1.3 See A-2-1.4. 


A-3-2.1 Purchasers might wish to include a requirement in 
purchase specifications for an additional label containing cer- 
tain information such as date of manufacture, manufacturer’s 
name, and helmet identification number to be located in a 
protected location in the helmet to reduce the chance of label 
degradation and as a backup source of information to aid in 
helmet tracking or during an investigation. 


A-3-2.3 See A-2-1.4. 


A-3-2.4 A statement should be included in the user informa- 
tion specifying that, upon the purchaser’s request, the manu- 
facturer will furnish all documentation required by this 
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standard and the test data showing compliance with this stan- 
dard. A statement also should be included in the user informa- 
üon specifying that, upon the purchaser's request, the 
manufacturer will furnish a complete specification of all mate- 
rials and components comprising each certified helmet. 


A-3-2.6 The Brannock Scientific Foot Measuring Device can 
be obtained from the Brannock Device Company, 509 East 
Fayette Street, Syracuse, NY 13202; 315-475-9862. 


A-4-1 A proximity protective ensemble consisting in part of 
both a proximity protective coat and proximity protective 
trousers is required to be used for proximity fire fighting by 
Section 5-4 of NFPA 1500, Standard on Fire Department Occupa- 
tional Safety and Health Program, for protection of the fire 
fighter's torso and limbs. An overlap of coat and trousers by 
measurement of the garments on the wearer also is required 
by 5-4.1.1 of NFPA 1500. Using three-quarter-length boots 
instead of protective trousers leads to increased burn injury 
for the lower torso, since they significantly reduce leg, groin, 
and buttock protection. Wearing three-quarter-length boots 
instead of protective trousers is prohibited by NFPA 1500. 

Purchasers of protective clothing should realize that fire 
fighters have to wear many items of protective clothing and 
equipment. Any interference by one item with the use of 
another might result in inefficient operations or unsafe situa- 
tions. Chest girth, sleeve length, and coat length should be 
required for protective coats; waist girth, inseam length, and 
crotch rise should be required for protective trousers; chest 
girth, sleeve length, waist girth, outseam length from the 
underarm to the pant cuff, and trunk length from the base of 
neck to the crotch fold should be required for protective cov- 
eralls. Since manufacturers' patterns vary, to ensure proper fit, 
measurement for sizing should be done by the manufacturer's 
representative or by a trained person in accordance with the 
manufacturer's instructions. 


A-4-1.2 Purchasers might wish to specify additional reinforce- 
ment or padding in high-wear or load-bearing areas, such as 
pockets, cuffs, knees, elbows, and shoulders. Padding could 
include additional thermal barrier material meeting require- 
ments as specified herein. Reinforcing material could include 
the outer shell material or leather. Purchasers are cautioned 
that additional weight caused by excessive reinforcement or 
padding could lead to user fatigue. 


A-4-1.3 The fastener system should be specified by the pur- 
chaser. Fastener system methods can include, but are not lim- 
ited to, the following: 


(1) Entirely securing the thermal barrier and moisture bar- 
rier to a component part of the outer shell with snap fas- 
teners or fastener tape 

(2) Zipping the thermal barrier and moisture barrier to the 
outer shell 

(3) Stitching the thermal barrier and moisture barrier into 
the coatin the neck and into the trouser in the waist area, 
with snap fasteners or hook and pile fasteners securing 
the remainder 

(4) Entirely stitching the thermal barrier and moisture bar- 
rier to the outer shell 


It is recommended that the thermal barrier and moisture 
barrier be detachable to facilitate cleaning of the garments. 


A-4-1.11 Placement should allow for access to the pockets 
while wearing SCBA. Where desired, flaps to cover pocket 
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openings, to prevent liquid or debris from entering, should be 
specified in the purchase specifications. 


A-4-1.14.2 Purchasers should consider specifying wristlets 
with a thumb hole or bartack that create a thumb hole for the 
wearer’s thumb in order to ensure protection when arms are 
in the raised position. 


A-4-1.14.5 Coat length is not addressed in this document as it 
must be determined by the individual donning both coat and 
trouser and proceeding through the directions contained in 
NFPA 1500 to ensure adequate overlap between the coat and 
trouser. Overlap is a significant safety issue and can be best 
addressed by careful overlap evaluation and ensuring only 
those coat/trouser combinations are worn that are recom- 
mended by the manufacturer of those ensemble items. 


A-4-1.15.1 A proximity protective ensemble consisting in part 
of both a proximity protective coat and proximity protective 
trousers is required to be used for proximity fire fighting by 
Section 5-4 of NFPA 1500, Standard on Fire Department Occupa- 
tional Safety and Health Program, for protection of the fire 
fighter’s torso and limbs. An overlap of coat and trousers by 
measurement of the garments on the wearer also is required 
by NFPA 1500. Using three-quarter-length boots instead of 
protective trousers leads to increased burn injury to the lower 
torso, since they significantly reduce leg, groin, and buttock 
protection. Wearing of three-quarter-length boots instead of 
protective trousers is prohibited by 5-4.1 of NFPA 1500. 


A-4-3.7.3 The values contained in Tables 4-3.7.3(a) through 
(e) are bare-handed dimensions, not glove pattern dimen- 
sions. Guidelines for applying these dimensions to flat glove 
patterns vary, depending on such factors as the type of pat- 
tern, the number of layers in the glove, and the type of fit 
desired for the glove. 


The values contained in the five tables are those that apply 
to a five-size system intended to fit a population defined as the 
fifth percentile, female, through the 95th percentile, male, in 
the U.S. Army. These values are not valid if other than a five- 
size system is being used or if the demographics of the 
intended population vary. 


Caution should be used in determining the specific value 
to be used in glove patterning from the given range of values 
for a particular dimension and glove size. The choice of the 
lowest, middle, or highest value is related to expectations of 
how the glove will fit. 


A-4-4.8.2 The Brannock Scientific Foot Measuring Device can 
be obtained from the Brannock Device Company, 509 East 
Fayette Street, Syracuse, NY 13202; 315-475-9862. 


A-5-1.19 Fire fighters can encounter many common liquids 
during the normal performance of their duties, as when per- 
forming as proximity fire-fighting operations. The perfor- 
mance requirements of 5-1.19 should not be interpreted to 
mean that the proximity protective garments are suitable or 
are permitted to be used for protection to the wearer during 
any hazardous materials operation. The intent of this standard 
is to provide protection from intrusion throughout the prox- 
imity protective garment body by certain liquids, including 
some common chemicals. The performance and testing 
requirements of proximity protective garment materials for 
exposure to common chemicals when directly evaluating the 
whole proximity protective garment for this property have not 
yet been evaluated. 


A-5-3.14 Fire fighters can encounter biohazards during the 
normal performance of their duties, including rescue of vic- 
tims from fires, extrication of victims from entrapment situa- 
tions, provision of first responder or emergency medical care, 
or other rescue situations. The intent of this standard is to pro- 
vide protection from intrusion throughout the glove body by 
blood-borne pathogens and other liquid-borne pathogens. 


A-5-3.15 Fire fighters can encounter many common liquids 
during the normal performance of their duties, such as during 
proximity fire-fighting operations. The performance require- 
ment of 5-3.15 should not be interpreted to mean that gloves 
for proximity fire fighting are suitable or are permitted to be 
used for protection to the wearer during any hazardous mate- 
rials operations. It is the intent of this standard to provide pro- 
tection from intrusion throughout the glove body by certain 
common liquids. 


A-5-3.24 The glove donning performance requirement is 
intended to evaluate the overall design of the glove for 
repeated use. Many factors can affect the performance, includ- 
ing proper sizing, glove interior design, wrist opening config- 
uration, choice of lining material, liner pullout, and assembly 
integrity. The time limits of this test are not necessarily indic- 
ative of field use. In particular, purchasers might wish to com- 
paratively test wet (as well as dry) don/doff characteristics 
before making a final purchase decision. 


A-5-4.13 Footwear sole slip resistance measured in wet condi- 
tion is conducted with water and is not to be construed as pro- 
viding the same degree of protection from other wet substances. 


A-6-1.6.8 A radiant heat test for helmets is specified. Under 
controlled conditions, a radiant heat load of 1 W/cm? is 
applied until a temperature of 260°C (500°F) is reached on a 
transducer. This temperature alone does not simulate actual 
field conditions but is a test devised to put extreme heat loads 
on helmets in an accurate and reproducible manner by testing 
laboratories. However, the radiant heat load of 1 W/cm? was 
selected as an average value based on studies of fire conditions 
that relate to field use. 


A-6-13.5.2.4 The convergence of the Meker burners can be 
checked using a colored piece of flame-resistant material and 
operating the burners for a few seconds. The pattern of discol- 
oration on the material should appear to be uniform and in 
the center of the specimen. Any noncircular or nonuniform 
discoloration should be cause for adjustment of the Meker 
burners to achieve convergence. 


A-6-13.5.3.8 Copper Calorimeter Calibration Proce- 
dures. Calibration of the copper calorimeter is based on the fol- 
lowing equation: 


MCWdT 
r= (ES) 


where 
I = incident heat flux in kW/m? 
41.84 = conversion factor to kW/m? from cal-cm?/sec 
dT/u = rate of temperature rise for the calorimeter indi- 
cated by mV/?C 
MC/kas = — calorimeter's physical constant, which includes 


the variables A, £& and M 
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M = the finished mass (g) of the calorimeter, which in- 
cludes the copper disk and flat black paint mass on 
the sensing surface minus the thermocouple mass 

C = the heat capacity of pure copper, which is 
0.0927 cal/g °C 

K = the thermocouple conversion constant 
(0.053 mv/?C) for the Type J, Iron-Constan- 
tan thermocouple at an average test tempera- 
ture of 65°C 

A = the surface area (12.49 cm?) for the calorimeter's 
front surface, which is exposed to the test heat flux 

€ = the emissivity or absorptivity of the black paint 


used on the calorimeter’s front surface, usually a 
value not less than 0.95 

The physical constant used in calibration calculations with 
these sensors is sensitive to changes in mass or emissivity values. 

For the copper disk calorimeter used in the TPP test, the 
punched out and drilled copper slug mass must be between 
17.5 g and 18.0 g to meet the temperature rise over 10-second 
rate requirement. 

The calorimeter’s physical constant can be calculated 
based on the preceding discussion. The repaired calorime- 
ter's performance can be checked by substituting it with the 
calibration calorimeter. After proving equivalence, the test 
calorimeter can be placed back into service. 

Copper Calorimeter Repair Procedures. The copper disk can be 
removed from its support board and checked to ensure that all 
thermocouple-to-disk connections are securely made. Any 
loose connections should be repaired. To repair loose connec- 
tions, the thermocouple data transfer wire should be 
removed, while leaving the short thermocouple wires extend- 
ing from the sensor’s back side. The sensing surface should be 
smoothed, cleaned, and repainted with a quality flat black 
paint of known emissivity and a value no less than 0.95. It may 
take two or three light coats to completely and evenly cover 
the surface. After the paint has thoroughly dried, the finished 
calorimeter should be carefully weighed and its total mass 
recorded to an accuracy of 0.01 g. The total mass should 
include the copper disk mass with the short thermocouple 
wires attached and includes the mass of flat black paint 
applied to the calorimeter’s surface. The calorimeter’s fin- 
ished mass should be determined by subtracting the sensor’s 
thermocouple wire mass from the sensor’s total mass. This is 
accomplished by measuring the sensor’s thermocouple wire 
lengths from their ends down to the calorimeter’s back sur- 
face. Then the total wire mass should be calculated based on 
the number of wires and their lengths. This value should then 
be subtracted from the total mass of the calorimeter assembly 
to obtain the finished mass. After the finished mass is deter- 
mined, the data transfer wires should be securely reconnected 
and the sensor repositioned in its support board. 


A-6-18.4.9 Calibration Procedures. The following multiple- 
step procedure is recommended: 

Procedure 1: Medium and System Calibration. This calibration step 
should be carried out with an accelerometer, as specified in Sec- 
tion 6-19, mounted in the impactor. The accelerometer should 
be mounted with its sensitive axis within 5 degrees of vertical. 

A calibrating medium should be mounted over the load cell, 
as specified in Section 6-18. The centers of the load cell, medium, 
impactor, and accelerometer should be colinear within 3 mm 
(0.125 in.), TIR. The impactor should be dropped from a height 
that yields a peak force of 9000 N +500 N (2000 Ibf +110 Ibf). A 
means of verifying the impact velocity within 2 percent should be 
used. The measured peak force should equal (within 2.5 per- 
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cent) the measured peak acceleration (in grams) times the 
weight of the impactor. This accuracy should be repeatable 
through at least five impacts. 

Procedure 2: System Calibration Only. A calibrating medium 
that has been tested in accordance with the foregoing Proce- 
dure 1 can be used without an accelerometer or guided mass. 
The force value obtained when testing in accordance with Pro- 
cedure 1 should be recorded and provided with the calibrat- 
ing medium. The calibrating medium should be mounted 
over the load cell. The centers of the load cell, medium, 
impactor, and accelerometer should be colinear within 3 mm 
(0.125 in.), TIR. The impactor should be dropped onto the 
medium, and the peak force measured by the load cell should 
be recorded. The peak force should be within 2.5 percent of 
that recorded while testing in accordance with Procedure 1. 
The calibrating medium should be retested in accordance 
with Procedure 1 at not more than 4-month intervals. 

Procedure 3: Electronics Calibration. When in use, electronic 
calibration of the normally used instrumentation scales 
should be undertaken at least every six months. This should be 
accomplished by following the procedures recommended by 
the manufacturer of the instrumentation. 


A-6-19.4.9 Calibration Procedures. The following multiple- 
step calibration should be used: 

Procedure 1: Medium and System Calibration. This calibration 
step should be carried out using a guided-fall system with an 
accelerometer mounted in the drop assembly and a load cell 
mounted under the reference anvil. The load cell should be 
mounted in compliance with the requirements of 6-18.4.3 
through 6-18.4.8. The drop assembly should be dropped onto 
the reference anvil from a height that yields a peak accelera- 
tion of 400 Gn +20 Gn and accelerations above 200 Gn of at 
least 1-millisecond duration. A means of verifying the impact 
velocity within 2 percent should be used. The measured peak 
performance should equal (within 2 percent) the measured 
peak acceleration (in grams) times the weight of the drop 
assembly. This accuracy should be repeatable through at least 
five impacts. 

Procedure 2: Electronics Verification. When in use, electronic 
verification of the normally used instrumentation scales 
should be undertaken at least weekly. Verification should be 
accomplished by following the procedures recommended by 
the manufacturer of the instrumentation. 


A-6-20.4.1.3 This procedure prevents missile tumble, helps to 
protect the operator if the tube extends to within a short dis- 
tance of the device being tested, and allows the exact space nec- 
essary for insertion of the missile at the top. Partial shielding of 
the headform might be advisable to protect the operator's feet. 


A-6-20.5.1.1 The steel balls move at dangerous speeds, and 
other forms of safety devices, such as interlocks and palm 
switches, might be desirable in a particular setup. 


A-6-38.4.1 An example of an inner glove fabric is a light- 
weight, tightly woven medium- or dark-colored, 100-percent 
polyester fabric without surface treatment. 


A-6-43.4.4.2 The test surface specified is identical to the cali- 
bration material specified in the cut resistance test found in 
Section 6-25 (ASTM F 1790, Standard Test Methods for Measuring 
Cut Resistance of Materials Used in Protective Clothing). 


A-6-50.5(2) The Gardner pivotal sphere hazemeter is 
described in ASTM D 1003, Standard Test Method for Haze and 
Luminous Transmittance of Transparent Plastics. 
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A-6-51.6 The authority having jurisdiction can request a diag- 
nosis of the mechanism of failure. 


A-6-52.4(2) A heavy, flat metal plate with two upright 
threaded posts, large slotted metal bar, and heavy-duty metal 
bolts is a preferred means for mounting the mannequin in the 
spray chamber to prevent any effects of the mannequin 
mounting on the clothing specimen. 


Appendix B Referenced Publications 


B-1 The following documents or portions thereof are refer- 
enced within this standard for informational purposes only 
and are thus not considered part of the requirements of this 
standard unless also listed in Chapter 7. The edition indicated 
here for each reference is the current edition as of the date of 
the NFPA issuance of this standard. 


B-1.1 NFPA Publication. National Fire Protection Association, 
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

NFPA 1500, Standard on Fire Department Occupational Safety 
and Health Program, 1997 edition. 


B-1.2 Other Publications. 


B-1.2.1 ASTM Publications. American Society for Testing 
and Materials, 100 Barr Harbor Drive, West Conshohocken, 
PA 19428-2959. 

ASTM D 1003, Standard Test Method for Haze and Luminous 
Transmittance of Transparent Plastics, 1988. 

ASTM F 1790, Standard Test Methods for Measuring Cut Resis- 
tance of Materials Used in Protective Clothing, 1997. 


B-1.2.2 U. S. Government Publication. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington, DC 20402. 

Title 21, Code of Federal Regulations, Part 7, Subpart C, 1 April 
1997. 
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Brimline............ .... Be ce ee ee eee eee ees D2.12(8) 
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Testing and inspection ..............45 see Testing and inspection 
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Chin strap... Rr y RE EE EE E SURFER RN 4-2.4, 5-2.12(5) 
Definition Jess ru mh RR RR RR SR RR RUP RA RUE D 1-3.19 
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Cleaning oes eet eese ea pute be vedettes Ded (0) 
Cleaning shrinkage resistance test .................... 5-5.5, 6-27 
eu ERRAT see also Hardware 
Chinsttap.s.. sss ac seas served mek aed es egenerse dae DQ12(5) 
COats c Ceessesebe qub eub a he P CO dB Rae MRED 4-1.14.3 
Garment... cese ede 4-1.3, 4-1.5 to 4-1.11, A-4-1.3, A-4-1.11 
Coat ia nists Ue Gp is dnis epini us Hard see Proximity protective coat 
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Composite (definition) ...................0 000 ee eee eee 1-3.25 
Compression and impact tests (footwear) ............. 5-4.16, 6-21 
Compressive heat resistance. ...... s see Conductive and compressive 
heat resistance test 
Conductive and compressive heat resistance test ....... 5-1.22, 6-12 
Conductive heat resistance tests 
Test ONE, «cs eee ehe ere nanain ORO 10, 54.3, 6-7 
Test TWO RT" 5-4.4, 6-8 
Convective heat, sample conditioning procedures ............ 6-1.5 
Copper calorimeters, calibration procedures ............. 6-13.5.2, 
6-13.5.3.8, A-6-13.5.2.4, A-6-13.5.3.8 
Coronal plane. .... 2.2.0.0... ee 4-2.7.2 
Defitittions ood ses ORE MER SERERE KS Qe Rai 1-3.26 
Corrosion resistance test............... 5-1.23, 5-2.21, 5-4.19, 6-35 
Crown (definition)... 0.0.0... 0 6.0.6 eee 1-3.28 
Crown straps (definition) .................0.. 6.0 e eee eee 1-3.29 
Cut resistance test ...................5-3.16 to 5-3.17, 5-4.12, 6-25 
-D- 
DG FUTONS oe os e egeUI eoe DER CEN ER be Oi dn Meats 1-3, A-1-3 
Design requirements ......................... 2-3.8, Chap. 4, A-4 
AGCESSOTIES S 41 oo titans Auaog iar d An CR aoa ah a aN DES 4-6 
hnnc "C" 4-4, A-4-4.8.2 
Gamme nts susto epar ert Eom RE C LRL e bc € AEREA 4-1, A-4-1 
GLOVES iapa debes saian Dei peu tainen tate te 4-3, A-4-3.7.3 
PCIE sco ede icem Cete ab ROREM e RUE E 4-2 
Wristlet interface component...... 6.6.0... cee eee 4-5 
Dielectric test plane (definition).......................... 1-3.30 
Documentation, inspection and test data................... 2-3.13 
Donning and doffing procedures....................... 3-2.4(4) 
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Hazardous materials emergencies (definition) .............. 1-3.50 
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Wet conditioning procedure ...............000000000- 6-1.7 Heat durability test (labels) ............. lee 6-47.4.3 
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Test Two... ee esee eee 59.18, 5-995, 63 Delamination, resistance to. ....... lese esee ss 5222 
Test Three.....@.... X — AOI 5-3.11, 64 Design requirements.................4. 4-2.2.1 to 4-2.2.2, 4-2.8 
TestFour.... eese eee B45, 6-5 Flame resistance aureos x hee xk x ex CRX HIE e X dg n 6-2.1.1 
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Heat resistance ...... eee e 6-6.1.1 to 6-6.1.2, 6-6.8 Viral penetration............. 5-1.20, 5-3.14, 5-4.9, 6-30, A-5-3.14 
Opening size retention test ..................-.. 6-51, A-6-51.6 Water penetration .. 0.6... 66. certen eie tered 5-1.18, 6-28 
Proximity protective footwear .... 2.2.0.0... 00 eee eee 6-10.1.1 Whole garment .... 0.6... eie e eee eee ee eee 6-52, A-6-52.4(2) 
Radiant reflective requirements ............0..00002000- 5-2.1 lasted. oes ostia etse ant syn eh dovete odes ae 2-1.3 
Tear resistance ©0200... 00s cece cece ence ence ens 5-2.7, 6-15.1 Definition... 0.6.6.6. eee eee cece eee 1-3.66, A-1-3.66 
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: $27 . : Lower torso (definition) ............ ssu 000000 eee eese 1-3.67 
High-temperature blocking, resistance to... .. 5-1.5, 5-2.5, vod 6-34 Luminous (visible) transmittance test . . . . . . 5-2.26, 6-50, A-6-50.5(2) 
OOD PDTTTTEK see Proximity protective hood 
Horizontal center plane (definition)...................... 1-3.58 -M- 
Human tissue burn overlay, preparation of ............... 6-13.5.4 : 
Maintenance......... llle enn nnns 9-2.4(6) 
I- Major Aseams .............. oante Oana esee d see Seams 
Major B seams ..........-.-.. 06. cee eee intansi N see Seams 
Impact tests Major seams ...... 2.2... eee eee d see Seams 
Footwear impact and compression tests.............5-4.16, 6-21 Manufacturers 
Helmet Certification inspection and testing................ 2-3.3, 2-3.13 
Faceshield component impact resistance test ..... 5-2.24, 6-20, Contract with certification organization ........... 2-2.3, A-2-2.3 
poteat Definition... a.so. 0 0 ccc cece eee he e eee ee ees 13.70 
Impact resistance test (acceleration) ....5-2.10, 6-19, A-6-19.4.9 Helmet part number. ..... isse S19 
Top impact resistance test (force)......... 5-2.9, 6-18, 6-18.4.9 ISO registration for... «ciis eee 9.6 
Inherent flame resistant (definition). ..................... 1-3.59 Quality assurance program. ...iiissseee eese 9.5 
Insole ea SER EA RUNE ERE Lp pue RE ub NOR e 4-4.2 " 
oe Measurement, units Of. .......0..0.00. 0000 ccc eee ene 1-4 
DefiniüOn saririsa e 34x ARE CREE RTE RE RR OPER ROM 1-3.60 Melt (definition) -, ««esetessdater eter etii enebe end 13.71 
Inspection. ...........-.-0 000002 eee d see Testing and inspection Midsagittal plane ..... 2.2.0.0... 000 0c cece ooroo 49.7.9 
Interface area (definition) |... 15.61 DTI ROREM 1-3.72 
Interface components Minor SCAMS osovo go eye nei noana e Dae, aw a n A see Seams 
Certification of .. 0.6.6... sess sees esse nnne 23.4.2 Model (definition)............cssccceceeeseesecenceeces 1-3.74 
Definition... essc xa qe» eR RE RIDE nb retra gOS 1-3.62 Model weight (definition) a e a fais EHE PE 1-3.75 
Wristlet anaa 5 see Wristlet and wristlet interface components Modifications, testing of . . ... 2-3.11 to 2-8.12, see also Recertification 
ISO registration for manufacturers.......................05- 2-6 Moisture barriers 
Convective heat conditioning of samples ................. 6-1.5 
-K- Definitions ui ptr cat eaea ee RR RP ake END eR Sd 1-3.76 
Knit materials Design requirements................000. 4-1.2 to 41.5, 41.14.3 
Burst strength testes siterniou t eee eee 6-16 to 4-1.14.4, 4-1.15.2, A-4-1.2 to A-4-1.3 
Flame resistance test. ....... iles eese 6-2.1.3, 6-2.9 Material 
Glove wristlets.........000c cece cece sss 53.20 to 5-3.21 Flame resistance 0656 sese nic ces eee eere meses FLS 
Seam assemblies .........0 00 ccc cece es 5-1.17 Heat resistance .......... 5-1.9 to 5-1.10, 6-6.1.2, 6-6.2.2, 6-6.8 
Shrinkage resistance test ................00005- 6-27.1.3, 6-27.8 Liquids, resistance to ...............5-1.18 to 5-1.20, 6-28.1.1 
Wristlets... 0.000.002... . 00s sees. 53.20 to 5-8.21, 555.7 to 5-5.8 to 6-28.1.2, 628.7, 629.7, 6:30.1.1 to 6.0.1.2, 6-30.7 
Shrinkage, resistance to ..............000005 5-1.21, 6-27.1.1 
Ee Tear resistanCe; coenen ini cna EEEN PEE EDE KEERA ERE 5-1.16 
Label durability and legibility tests Thermal protective performance.................5-1.6, 5-2.6 
Test OnGy. A eee II 5-1.24, 5-3.25, 5-4.20, 6-47 Seams 
Testigo. A eee cece esc P222, 648 TISTOEGUMI GROS aiin ini cr Dla Died epu 
Labeled |... L.a 2-1.3 to 2-1.4, 2-1.6 to 2-1.7, 2-2.11, Ligúids, resistanceto xiisusi SchoL eet RB Lu. 
3-1.3, 3-1.6, A-2-1.4, A-3-1.3, see also Product labels 6-28.1.3, 6-28.8, 6-30.1.1, 6-30.1.3, 6-30.8 
DefiniüOnD Jouer ERS ERO Rie e REG RUP ERGO ERE RO 1-3.63 
Ladder shank. .....0. 2.200000 0 ccc ee 44.2 -N- 
Bend resistance test... 6.2.0.0... 0000 e eee eee BATT, 6-45 Nape devices. EU 4-2.4 
Corrosion resistance. .. «oe oee e 5-4.19 Definition ois sues due eared wera I PEE PER EA 1-3.77 
Definition zb belt es gece cane be at WA Eine wre dob dete 1-3.64 Nonwoven textile materials, flame resistance testing . . 6-2.1.4, 6-2.10 
Laundering durability test (labels)....................... 6-47.4.1 
Lettering, heat resistance .......... sss lesse 5-1.10 -0- 
Liner retention test (gloves)................. 5-3.24, 6-42, A-5-3.24 Outer COVE eg ee e waa asa a eee see Helmet outer cover 
Liquid borne pathogens .... .: see also Viral penetration resistance test Outer shell (garment) 
Definition .... occ ccc cc cece sel 1-3.65 Adhesion durability. ... 0.0.00... eunes cee 518 
Liquid integrity tests, overall Blocking durability ©... 0.6.6... eee eee eee ee ee 515 
Test One a...an... oo o 53.23, 6-38, A-5-3.23, A-6-38.4.1 Definition: sime ask staan cone dete Gaba acy oer dae tesa 1-3.79 
Test TWO qoe xoci t Rer I REN eA ERRARE RETOUR AP AAK 5-4.7, 6-39 Delamination, resistance to .. 0... eee eee ee sss 5-12 
Liquid penetration resistance tests ............ 5-1.7, 5-1.19, 5-3.15, Design requirements................04-. 4-1.2, 4-1.12 to 41.13, 


5-4.8, 6-29, 6-53, A-5-3.15 
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Flame resistánce oso lA Ra etre ax eA MEA 5-1.8 Flame resistance. P" EON 
Flex durability... «ssec ER RH ERR RUE reni eee OA Hardware i... 6680s ena es 5-4.18 to 5-4.19, 6-35.1.1, 6-35.9, 6-53.1 
Heat resistance .......5-1.9 to 5-1.10, 5-1.12, 6-6.1.2, 6-6.2.2, 6-6.8 Heatresistance. ......... llle ess 5-4.] to 5-4.4, 6-6.1.1, 6-6.1.8, 
Radiant reflective requirements ............... 5-1.1, 6-10.1.1 to 6-6.2.1 to 6-2.2.2, 6-6.14, 6-7.1.1, 6-7.8, 6-8.1, 6-9.1 
6-10.1.2, 6-10.8 Impact and compression, resistance to ............5-4.16, 6-21.1 
Shrinkage, resistance to... 2.6... eee ee eee 6-27.1.1 Labels. 22S esses tates One E REN ES 5-4.20, 6-47.1.1, 6-47.9 
Tear resistance, vinci aw eRe tbt CADE x RR eR eee DAL LD Leakage; resistance o 24 Sou e a n OR EQ RV 6-39.1 
Thermal protective performance ................-. 5-1.6, 5-2.6 Liquids, resistance to................... 5-4.7 to 5-4.9, 6-29.1.1, 
6-29.1.4, 6-29.9, 6-30.1.1, 6-30.1.5, 6-30.10 
-P- Performance requirements. ................00005 5-4, A-5-4.13 
Penetration, resistance to......... see also Liquid penetration resistance Puncture resistance..........5-4.10, 5-4.11, 6-23.1, 6-23.8, 6-24.1 
tests; Puncture resistance tests; Viral penetration resistance test Radiant reflective requirements......... 6-10.1.1, 6-10.1.3, 6-10.9 
Physical penetration, helmet......................5-2.11, 6-22 Samples 
Water penetration. ege lacs gars dtes east Des 18,028 Convective heat conditioning procedure fe tates yl tae 6-1.5 
Performance requirements .................-. 23.9, Chap. 5, A-5 Room temperature conditioning procedure........... 6-1.3.1 
FEUGINGBE Ss siue as tastes is sss eR eene et J4, A5413 Wet conditioning procedure ............0 0.0000 cee 6-1.9 
CARED GA opu qtii futile iude Seo Sewing thread 0.000... ccc ces cee eee eeee sees eee eee DO 
GIRYES Cine eke he ere heb oet br dca eho Sizing 2.0... cece eee eee eee eee 3-2.6, 4-4.8, A-3-2.6, A-4-4.8.2 
Helmets... «eese eene nnn 2 Slip resistance. sisse cse sek per trees 5-4.13, 6-46.1, A-5-4.13 
Wristlet interface Component sirini ni iini irita anet 19 Thermal insulation ..... . .5-4.2 to 5-4.4, 6-7.1.1, 6-7.8, 6-8.1, 6-9.1 
Physical pcd resistance boo LO EE 52.11, 622, see also Proximity protective garment............: see also Moisture barriers; 
uncture resistance tests Outer shell 
Product (definition) ...............leleele lees eere 1289 SNC CMM 1-3.90 
Product labels ................. 2-1.3 to 2-1.4, 2-1.7, 2-3.5 to 2-3.6, . g 
3-1, A-2-1.4, A-3-1.1, A-3-1.3, see also Label durability and Design requirements E ek aan 
legibility tests; Labeled Flame resistance... ios cas gids jase ses eee ses vc OP. 0-2. L1 
Convective heat conditioning ofsamples................. 6-1.5 Hardware .. 0... ccc ccc cece sss S see Hardware 
Definition «6.6.6... cece eee eee es 1-3.81 Heat resistance.......... 5-1.9 to 5-1.13, 6-6.1.1 to 6-6.1.5, 6-6.2.1 
Flame resistance ...... 6.66... 0.000 sees eo 5181 Conductive and compressive heat resistance ...... 5-1.22, 6-12 
Footwear.... iile eene nnn 5-4.20 Labels...................5-1.8.1, 5-1.10, 5-1.24, 6-47.1.1, 647.7 
Garment ...... sess esee eee OLB, 5-1.10, 5-1.24 Liquid penetration, resistance to................5-1.7, 5-1.18 to 
GIOVE sf. sb sod edt Rhone e De in aa indes ng VOR Ree e COE AO RAD 5-1.20, 6-29.1.1 to 6-29.1.2, 6-30.1.1, 6-52.1.1 
Heat and thermal shrinkage resistance. .. ........ 5-1.10, 6-6.1.1, Performance requirements..............-.0-.055 5-1, A-5-1.19 
6-6.1.4, 6-6.2.1 Samples 
Helmet.......sseeseeeeeeeeeeee ee 52.12 (7), 52.22 Room temperature conditioning procedure. .......... 6-1.3.1 
Protective clothing ............. see Proximity protective ensemble Washing and drying procedures............0.0.0-00005 6-1.2 
Protective footwear.............: see Proximity protective footwear Sewing thread ... ii isis eee 
Protective glove ccce vie wine LM eee se CINE Strength . o.oo 00 cece cece cence eee 5-1.17, 616.1, 6-17 
Protëctive helmet uis Aon -—— ed RO RAE MEME Sae klemer Tear resistance .... cese 5-1.15 to 51.16, 6-15.1 
Protective wristlet .... s see Wristlet and wristlet interface components Thermal insulation. test for 5-1.6. 6-13.1.1 to 613.12. 613.8 
Proximity fire fighting (definition) ................ 1-3.84, A-1-3.84 eves CM ME. peared Mod ey a 
Proximity protective clothing .....: see Proximity protective ensemble Proximity protective glove ee i see also Gauntlet; Glove body; 
Proximity protective coat ove liner; Glove wristlet 
me we © e Se 1-3.86 Adhesion AVTA DIIY oiia nina elites D 
Design requirements .................0.- 4-1.1 to 4-1.14, A-4-1 Blocking a A 2a 
5. " . Cut resistance................... 5-9.16 to 5-3.17, 6-25.1, 6-25.7 
Liquid penetration, resistance to................ 6-52.8, 6-52.10 Delon (07 
SIZING os cvs Hay Gea Gas Er nia ewe 4-1.14.5 to 41.14.6, A-4-1.14.5 par RENDUM E EET AAT RE RUE a 
sae : -— Delamination, resistance tO... 2.0... eee 5-3.2 
Proximity protective coverall ..................5 see also Proximity . . 
protective garment Design requirements... s.. esses eee 4-3, A-4-3.7.3 
PICHON sw ose ee eed eledobe e Rd e de eoe de 1-3.27, 1-3.87 Donning, ease of enr rere prie 0006. 5-3.24, 6-42.1, A-5-3.24 
Design requirements .............. 4-1.1 to 41.13, 41.16, A-4-1 Flame resistance. ....................... 5-9.11 to 5-3.12, 6-4.1 
Liquid penetration, resistance to........ eee eee 6-52.10 Flex dúrability cso sd ie remettre Gans Wega eT ero RO TE 
Proximity protective ensemble Flexing procedures for sose cis ussa ue eese eee e e ee 6-1.10 
Definition s 2 dg debe reg re oie E No 1-3.88 Grip test... eere 59.22, 644.1 
Labels: ese I$peskte uet Pepe ebore 3-1, A-3-1.1, A-3-1.3 Hand dimension ranges .... rcer cerek ccrten rentea 922,5 
User information 2. 626 cece aes aad ewe ee xo ew 22, AEB Hand function........ 0... 0c cece cece eee eee s D319, 6-43.1 
Proximity protective footwear ..............5 see also Ladder shank Hardware ze dore eese dea RI GbR DOR erecta 6-35.1.1, 6-35.7 
Abrasion resistance. ... 2.6.0... eee eee eee eee ee 54.14, 626.1 Heat resistance. ..... cess sess 3.8 to 5-3.9, 6-6.1.1 
Cut resistance ....... lesse eee eee ee) 5-412, 6-25.1, 6-25.8 to 6-6.1.2, 6-6.1.7, 6-6.2.2, 6-6.13, 6-7.1.1, 6-7.7 
Definition.;.«. iecore ede dus ane 1-3.40, 1-3.89, A-1-3.89 Labels... 2.2.2.0... 0000 e eee ee eee es 53.25, 647.1.1, 6-47.8 
Design requirements .......... 0.0.06. e eee eee 4-4, A-4-4.8.2 Leakage, resistance to...............06. 5-3.23, 6-38.1, A-5-3.23 
Electricity, resistance to risc ris eni eee eee eee 5-4.15, 6-37.1 Liquids, resistance to .................. 5-3.14 to 5-3.15, 6-29.1.1, 
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6-29.1.3, 6-29.8, 6-30.1.1, 6-30.1.4, 6-30.9, A-5-3.14 to A-5-3.15 


Performance requirements .........................5+3, A-5-3 
Puncture resistance .....................- 53.18, 6-23.1, 6-23.7 
Radiant reflective requirements ................. 5-3.1, 6-10.1.1 
to 6-10.1.2, 6-10.8 
Samples 
Convective heat conditioning procedure............... 6-1.5 
Room temperature conditioning procedure ........... 6-1.3.1 
Washing and drying procedures... ............0.2005 6-1.2 
Wet conditioning procedure................44- 6-1.8, A-6-1.8 
Sewing threads. seo case alee wee eed siete ae Sed 5-3.13 
SIOE us esr qa d ns eSNG ote pr^ um ee 4-3.7, A-4-3.7.3 
Thermal insulation, tests for ....................5-3.6 to 5-3.7, 
5-3.10, 6-7.1.1, 6-7.7, 6-13.1.1, 6-13.1.4, 6-13.10 
Proximity protective helmet ........: see also Retention systems; Shell 
Certification, of roy epr aude tia ea nde RAE 2-3.4.1 
Definitión si vii vw vs ve eae Dr qua E ARNEE 1-3.92 
Design requirements mus cies seems ue eve de awn ae ee Rs 4-2 
Electricity, resistance tO... 2.2.6.0... eee eee ee 5-2.14, 6-36.1 
Flame resistance 0... is ck eee eee mae eae eee aes 5-2.13, 6-3.1 
Hardware. .........00 00 cece eee eee eee 5-221, 6-35.1.1, 6-35.8 
Heat resistance ............5-2.12, 5-2.19, 66.1.1, 6-6.1.6, 6-6.2.1 
Impact resistance ...........5-2.9 to 5-2.10, 6-18, 6-18.4.9, 6-19.1 
babel$ oyver t Saget E A AE EN ety coe 5-2.22, 6-48.1 
Manufacturer's part number ..... 2.0.2.0... 00. rrr 3-1.9 
Performance requirements .......... 0066. nrn eee eee 52 
Physical penetration, resistance to ............... 5-2.11, 6-22.1 
Radiant reflective requirements ................5-2.23, 6-10.1.1 
Samples 
Convective heat conditioning procedure............... 6-1.5 
Low temperature environmental conditioning 
procedure, |. ee eo rev be ire 4 Sarees 6-1.4 
Radiant heat environmental sample conditioning 
procedure. cirie creii iea sse 6-1.6, A-6-1.6.8 
Room temperature conditioning procedure ........... 6-1.3.2 
Wet conditioning procedure. ..... s.. llis eee 6-1.7 
Self-contained breathing apparatus (SCBA) attached to. .... 4-2.7 
Sewing thread... ge. ee, eee e 5-2.20 
Suspension systems, retention ability ............. 5-2.16, 6-41.1 
Proximity protective hood (definition).................... 1-3.93 
Proximity protective trousers 
Definition Qe... ee ee cee tee eee 1-3.94 
Design requirements ..... 41.1 to 41.13, 4-1.15, A-4-1, A-4-1.15.1 
Liquid penetration, resistance to .............. 6-52.9 to 6-52.10 
SUME s cive uu Coe es ae rp ee deeds 4-1.15.8 to 4-1.15.4 
Puncture resistance tests 
Test One 2.0... eee eee eee 53,18, 5-4.10, 6-23 
Test TWO. cid yea bec ere re nee teeter col ls 6-24 
Puncture-resistant devices ...........l.lllsllleelun. 4-4.2, 4-4.5 
Corrosion resistance ioa soe haee E ERE SOR E EIE I S 5-4.19 
Deiniti oti; nsns eo aA RANA a No ee e OR e Aet 1-3.95 
Purpose of standard... ...... 0.0.0.0... ccc cee 1-2, A-1-2 
-Q- 
Quality assurance program ............ 066.6 eee 2-5 
-R- 
Radiant heat environmental sample conditioning 
procedure. «s Gar ae bre ode pale eos 6-1.6, A-6-1.6.8 
Radiant heat resistance test one........................5-4.2, 69 
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Radiant Heat Transmittance Test Three .................. 6-11 
Radiant transmittance heat test... 2... nananana ennnen n o 52.28 
Test TWO... ei een ena eT E es 5-1.1, 5-2.1, 5-2.27, 5-3.1, 6-10 
Radiological agents (definition) .......................05. 1-3.96 
Recall. System: usos aoc gua eS ORE edes 2-2.9, 2-5.1, A-2-2.9 
Définition. erre auees RD deu E quU E dax uique 1-3.97 
Recertification ................. 0.200055 2-3.1 to 2-3.3, 2-3.11, 2-4 
Reference plane... 2.0.60... 0... c cece enn 4-2.7.2 
Definition "MM 1-3.98 
Referenced publications .....................4.. Chap. 7, App. B 
Retention systems (helmet)................... 4-2.2, 4-2.8 to 4-2.4 
Definitie deu uv Rte neri i Sit neg dn gl o UG p 1-3.99 
Heat resistance, .... csse deniad acs ene deten cen D2 L2(4) 
Test of retention ability......................5-2.15, 6-40, 6-49 
Room temperature sample conditioning procedure.......... 6-1.3, 


Table 2-3.4.2 


-S- 

Samples iiai Lo tai dene deed det see also Specimens 
PVC OD usce P RU nw cupo OC OR Re hE IEA IE 1-3.100 
Preparation procedures ................. 6-1, A-6-1.6.8, A-6-1.8, 

see also Specific tests 

SCBA facepiece interface .....................4.. 6-51.1.1, 6-51.5 

Scope of standard .............. 0.0 0c cece ee eee nes 1-1, A-1-1 

Seam assemblies 
Do OB. sae veg wee e aC 6 e Us A RC a Or se ee 1-3.102 
Strength: test. »«x onde Raya CES VD Va icr 5-1.17 

Seams 
Breaking strength test...................... 5-3.21, 5-5.8, 6-17 
Iu IC cca ey Daye ek Ve Re ack bee ees 1-3.101 
Glove y iaa ieai 5-3.14 to 5-3.15, 5-3.21, A-5-3.14 to A-5-3.15 
Liquids, resistance to........ 5-3.14 to 5-3.15, A-5-3.14 to A-5-3.15 
Major A sc use A Uu bI ROI RE PRSE I aps 5-1.17.1 

Definition. ses 1 oet ehh ee ua tp o os 1-3.103 
Majot B.«««q61 ese der a esp n tu p p n e UR RR 5-1.17.1 
Diis. doo s Rot ROC ROC ORCI Ae CR ARDOR 1-3.104 
Minor |: eobper e ey ERR NUR yw du ques 5-1.17.1 
JG DOMO, dug ROC a ee OUR Ro CR CROCI UC RU DA RR CR 1-3.105 
Moisture barriers... eee ka see Moisture barriers 
Wristlet sc esa ende NE UP NE A CE QUK T ENE 
Self-contained breathing apparatus (SCBA) .......... 4-2.7, 4-2.7.8 

to 4-2.7.4, 4-2.10 

Separate (definition) ............ 20.0... 0.00. cece eee ee 1-3.106 

Shall (definition) ............... 0... c eee eee 1-3.107 

Shank (definition) ................. 1-3.108, see also Ladder shank 

Shell «1 cache denn xU Ros US NUS wana UR neni’ see also Outer shell 
Definito esee eo BORGER Ome ENTER ORG REE UK HEU 1-3.109 
Helmet 

Design requirements... 4-2.2, 4-2.8 
Heatresistafiee cx asa eek rey eee ne n ue 5-2.12(2) to (3) 
Retention test 2.0.0.0... ce cece neces ne 5-2.17, 6-49 
Radiant heat transmittance tests..............0..000 000s 6-11.1 

Should (definition) ......... anaana 0.0 ce eee ene 1-3.110 

Shrinkage resistance test ........... llle 5-1.21 

Mon ———— S see Helmet shroud 

Slip resistance test (footwear)................5-4.13, 6-46, A-5-4.13 

Specimens.............-.-.-2-2-55 see also Samples; Specific tests 
PCT vo CMT aw we bh wale ww wah al ar wis ws be sean 1-3.112 
Small, testing-.of. «isse kr E n rne 6-2.1.5, 6-2.11 
Use in multiple tests... 0... 6 tienes HERRES 2-3.12 

Standard (definition)... ...........0..00.. 000 eee ees 1-3.113 
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Stretch woven textile materials ........... 5-1.17.3, 6-27.1.3, 6-27.8 Top (definition) ........... 0.00.0... eee eee 1-3.120 

Structural fire fighting (definition) ...................... 1-3.114 Top impact resistance test (force) (helmets) . . . . . 5-2.9, 6-18, 6-18.4.9 

Suspension (definition) ................. 0.0.00... ease 1-3.115 Top line (definition) ............... 0.000 c eee eee eee 1-3.121 

Suspension system retention test................... 0000000 6-41 Trim, helmet and helmet outer cover...................-0-- 4-2.8 

Suspension system retention test (helmet) ................. 5-2.16 TROUSERS: i ith. send ee eR REA see Proximity protective trousers 

Sweatband (definition) .................. 0.000 eee eee 1-3.116 

-U- 
SE | — ——M'á— P 4-4.2 

Tear resistance test ............ 5-1.15 to 5-1.16, 5-2.7 to 5-2.8, 6-15 Cut resistance... isses eee 6-25.1.1, 6-25.1.8, 6-25.8 

Testing and inspection ....... s.s see also Specific tests, Definition......... 1-3.123, see also Proximity protective footwear 

e.g. Flame resistance test 

Porcerüfitatiót scele Coens wn 9-9.4 to 2-2.5, 9-3, A-2-2.4 Puncture resistance ... 6c cece e n 6-23.1, 6-23.8 
Follow-Up. -ooon s onae anerer orrore rrr 9.9.7, A-2-2.7 Upper torso (definition) ......... unuas aurraren 1-3.124 
Rosi a ae E EPI E Chap. 6, A-6 User mformation. okimini i lens dope d dolio 2-3.7, 3-2, A-3-2 
Modified products .......... 666. c cece eee eee 2-3.11 to 2-3.12 y- 
Quality assurance program .........sssssee eee eee 2-5 . g g 

Viral penetration resistance test . . .5-1.20, 5-3.14, 5-4.9, 6-30, A-5-3.14 
R66O0FdS. 5 ier rennene ro mo O E amar dette 2-3.13 
Sample preparation procedures ........... 6-1, A-6-1.6.8, A-6-1.8 -W- 

Textile fabric. .......: see also Knit materials; Woven textile materials Washing and drying procedures, samples .................-. 6-1.9 
Definition «0... sess se serene sere reenenee ene cee cs 13.117 Water penetration resistance test ..................0.00005- 6-28 
Nonwoven textile materials, flame resistance Wear surface (definition) ....... sess 1-3.195 

testigo iss escexrensedo eT Gods eme N 6-2.1.4, 6-2.10 
Wet conditioning sample procedure. ......... 6-1.7 to 6-1.9, A-6-1.8 
Thermal barriers 
d ONERE istig Wet flex................... 5-1.2, 5-2.2 to 5-2.3, 5-3.2 to 5-3.3, 6-31 
Wildland fire fighting (definition) ....................... 1-3.126 
Design requirements ................45. 4-1.2 to 4-1.5, 4-1.14.2 Winter liner 
to 4-1.14.4, 4-1.15.2, A-4-1.2 to A-4-1.3, A-4-1.14.2 
Flame resistance ..... 0.0.00 ccc eee esses DLS PEON ues adedalesqinsakd E a A 13.127 
Heat resistance ............ -5-1.9 to 5-1.10, 6-6.1.2, 66.2.2, 6-6.8 PISIDEGGSEUIHDE: ves Rung se wees Hea eae ta ea en 
Shrinkage, resistance to......... 00. 0ee0ee eee 5121, 627,14 Heat resistance............. 5-1.9 to 5-1.10, 6-6.1.2, 6-6.2.2, 6-6.8 
Tenet Cesc holes internen ce eer. ee Has 5-1.16 Shrinkage, resistance to... 5-1.21, 6-27.1.1 
Thermal protective performance ........ «3 see Thermal protective Tear resistance .. 66 ccc eect eet rns L1G 
performance (TPP) test Woven textile materials 

Thermal insulation Flame resistance test .......0.0. 0.00. c cece ee eee 6-2.1.2, 6-2.8 
Footwear ......$.... D gh ccc nee 5-4.2 to 5-4.4 Seam assemblies, strength of ..................... 5-1.17, 615 
Glove... esee n n n e ree 53.6 to 5-3.7, 5-3.10 Shrinkage resistance test............... 6-27.1.2, 6-27.7 to 6-27.8 
Test AE e KDE: 6-7 to 6-9 Wristlet and wristlet interface components 
bs 4 RS 5-5.1 Certification. «eese re RR RE RR ea 9-3.4.9 

Thermal protective performance (TPP) test ........... 5-2.6, 6-13, COA RARE PRAET dete IO AREE REM 4-1.14.2, A-4-1.14.2 

A-6-13.5.2.4, A-6-13.5.3.8 
dic" Conditioning sss respaa yei eee Table 2-3.4.2 
Gloves ooo e he e ee lesen 5-3.6 to 5-3.7 EP AES SS RIO 13.128 
Helmetshroüdoss ace psa pied ve bh dvs uch 59.6 Design requirements....... lessen 4-5 
Wuüistleis. a RAP ERA ur enii ie EE end eae asia ce DD M 

Thread melting test... ... 2.0.0.0... niinn anD eee 6-14 GIOVE ara aga eie epe aeae see Glove Wristlet 
r OEE EAEE EEE A T 5-4.6 Heat resistance... 0... ccc ee ee nn 5-5.3 to 5-5.4, 6-6.1.1 
Carmenb. oes, ees he fo e Bie 5-1.14 Performance requirements...........-. 00000 ee 555 
Celo NOR RR ao TORT ne One ES PEON: 0 E Sewing thread ...... 0... ccc ce ee ee eee ee 55.6 
Helmet. 0.00000... c ccc cece e eese s 52.20 Shrinkage, resistance to. ...... iss. 555,627.14 
Wristlet. |... eee llus 5-5.6 Strength ...............................5-5.7 to 5-5.8, 6-16.1 

yc ITEM 4-4.9 D. "EET Table 2-3.4.2 
Corrosion resistance... 2... eee 5-4.19 Thermal insulation .............. 5-5.1, 6-13.1.1, 6-13.1.3, 613.9 
DEGLI 45 os cron toes malos uiua Coe tae d Rea dud aro 1-3.119 Washing and drying of samples ..................0-0005- 6-1.2 
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Tentative Interim Amendment 


NFPA 1976 


Standard on Protective Ensemble for Proximity Fire 
Fighting 


2000 Edition 


Reference: 2.6.2, 2.6.3, 2.6.4, and 7.1.2.7 
TIA 00-1 (NFPA 1976) 
(SC 3-10-05-Log No. 754) 


Pursuant to Section 5 of the NFPA Regulations Governing Committee Projects, the National Fire Protection 
Association has issued the following Tentative Interim Amendment to NFPA 1976, Standard on Protective 
Ensemble for Proximity Fire Fighting, 2000 edition. The TIA was processed by the Structural and Proximity Fire 
Fighting Protective Clothing and Equipment Committee, and was issued by the Standards Council on 
October 23, 2003, with an effective date of November 12, 2003. 


A Tentative Interim Amendment is tentative because it has not been processed through the entire 
standards-making procedures. It is interim because it is effective only between editions of the standard. A 
TIA automatically becomes a proposal of the proponent for the next edition of the standard; as such, it 
then is subject to all of the procedures of the standards-making process. 


1. Revise 2-6.2 to read: 
“The manufacturer shall be registered to ISO 9001, Quality Management Systems — Requirements.” 


2. Revise 2-6.3 to read: 

“Where the manufacturer is currently registered to the 1994 edition of ISO 9001, Quality Systems 
— Model for Quality Assurance in Design, Development, Production, Installation, and Servicing, the 
manufacturer shall be permitted to be registered to the 1994 edition of ISO 9001 until 15 
December 2003.” 


3. Revise 2-6.4 to read: 

“Where the manufacturer is currently registered to the 1994 edition of ISO 9001, Quality Systems — 
Model for Quality Assurance in Design, Development, Production, Installation, and Servicing, the 
manufacturer shall be permitted to be registered to the 2000 edition of ISO 9001, specified in 2- 
6.2, at any time prior to 15 December 2003.” 


4. Revise 7-1.2.7 to add: 
ISO 9001, Quality Management Systems-Requirements. 
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